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XA« i^ujSjIjLjJI^L^l Jl^JLlallJuflJ^?: UilUlfbVlijlMM 

( ,>L^ c^-ljJi J-uafl ) 4,^^ ^ o ♦ } 3>li*J I ^k U)J£U g2$2it uSV 






oJuc JiA^ta (j?j 4J tiLj_<i V oJl»-j <UJI VI 4JI V J? JLg-iifj 4J tJlLb }La JltiaJ <j_aj 4J J-xia^ }La 4ill oJl^j 

: Jlsuj «U jjjijj 

L_xJjJil!l J <_ 7 i-a]l ^-lLClU 4_aL*J1 A-i.u.mjJll O-i.u.1 Jl2JL2 JljJl^JI 4jjj 2_ (j.sL*11 <-uu2l JjVI iiuJI *j'« aJl2J 

LlLoj^=l>. *-^^ (j-* 3 ^^J-^ ^-'-u-mj-tl 0-uaj.^e.a i (J-«-*-!l <3j-<-" J JukLsJ.1 J_ (jjjj Ju La (j\j ">_>(J' <-^-^ er 1 -^' 

4-ilaJI JlcIj-lxJI fjja C^IjuSI ^j^ielJ JaaJI (Jj-<-u ^Lp^l (Ji^xJJ <L-uIjJlj tiiJij <^JI <>^-& "-^j'^ cr^ 1 ^JujijJI 

. 4_LkJ_a 4_i_LLsj j vlj^— j (j_sL*!1 4_<_uJil<k JLsta £- J-IJljVI j j-j^lalll ^yic «J-SLJ2 LaJLc Lj-LSj LujJlJ <jj-UI 

(jl ^jrj-»L-aXI »l flri'q Jj-^£ SLpJI ^^yjvl^j *-£*»» 4r Uj-»L-aXI »l all^al (jjrT-tO (j7 ic TcJL-iiJI LlaL-u (j^sj^v jJilj 

jL=) 4_wLxJI (^^LjII I jla Ij22jv Lcta L$i=j 4_aV1 o-«tif — 4_LLp- Sj^l — .U^« Jl t^jji^l | j| 4_aV1 

tfjuk ' hi • •• ^l^J ^ylc j-lciJI (jyic (— )^ taJI LuLbf iL*>Ci LuLa 4-lIcj t 4_aVI 0J1J SjI Jl^sJI jl Jlj^jj Jjj <«tl ' > ■ 1 a * 

Lj_L*_a jl L.iLa l_c£.-S IjJG *d (_yJI A^l!j.S (j^-iltj < f«-^ILal jLifiiJ Ij-g-U-tJ rO-^JJ-S I J <V*i Sj jjj 1 TtJLuaJI 4_aVI 

. aJLaJI JjJ jrU (j-a ajju^sll J 4_a^ull JjjJI oufj (jyic- fftgojU" '2- 

j-a.t-u J j-A-ajj-iiiJ I LA-aj- 3 "'-! I fOL>» r< g "i I j (jyic-J (j-^jJ' I JLA *.I_Lij j«uiLi-u (j-a (_>=3 <3^J^ L)< Lr^J j^ 1 <= *"^ u^-"- 1 

■ 4-lIc j-SLi!1 j tiJJi ^yJj «GI fylLccf (jjjlj-a 2_ r I U « 1 1 jlLJI I JUk ?JLuaJ ^>>Uju La Jjl^o (jlj 






j-Sj-a Cj La.ua l^a ZJSjjla ^j-a I Jij aj^jJji^U Melius 2_ 4_lu.I_u.V1 <^.sL_U <_____ LuJLL_J1 __9jjuj BJlv^JI _>ju_ _1_ 
Laj r-Llu^U Lu__jL_U (J-a-ft-1 ?lj^*I L_iL-___.lj.aj . l^l-^ljij r-LuVl <— il Lt_=.La L-upj-ij .-jj-LLVI (jijj -L. J-*-*-!' 

. (_pijjJI _L. 4_a^____JI j (j_a Vu (jlCu 

i____i_Jt! £___V1 -nLW: 2_ 4Ut-,,„1,l J_.Lu.jJ1 j cjIjjVI j iLu.Lu.Vl 2>^Vl <_.___ L-JLkJ Ljj_b U__= 
4_lu.Lu.VI _£-sL_L1 <_____.l _____ J-vLu-3 ___JI 4_iL__JI (^jjUlIi j j-iLu-U _gj.----ll s-j_>_Jl j Aj-uiVL a__I___tl 

_j_=__jjj _---' r I La-v. _(l _j _a « j j L^___jjj I _-J-£ l-JjJujj JjVI 4____JI _L. Lg-aJ »"'j _jl (_JL__J1_) jJi^>«J cr - " 4_dL«__!l 

I_$__j_3j _]-». -L. Lg-La (j-aiie-JI jl . L^jii^L- _>-=> <l_ l__-J__=jj ^-uil _-lc L_j_.T __j_ Laj . L_JL__JI I_$j_S *_2u _jl 

pjj-> _LaL___> ____ilj_i _L___3 _L. 3__vjJI 0_U_ _uijjJ_> 4JJI 4-llu-4J a_u____ 4_i_.ljjJI *_>jj_j (jlCu Lc-ji) Lai t 

j-u-ill j _gj_-_lll _L. Iuj__jjjj_i *uj "I 4_s_____ ^-Tlv _ : _--Li!l j___JI _-lc __J_«__!I j _gj-___JI _)o 4_j_S 4_u.ljjJI 

*j_>JL 4_t__L>JI ?.lj_>. VI (_-!>■ 3 J-vjJI J^L--- <_>_ujJ-> fSLLL^ _-.Laj»JI Lai *u-ujJI j ia-ij-JL J__jjJIj l_Jj1!Ij 

. L_j___.j 4_«_Lj_l!I j (___Jj_JLj ___jj_!I (jyic l_3j_*_JI j j_uii!l j 4_a^____!l -lil^lj-vl (J^aj Jll__j (*lli3 _gj kaJJI 






.r-LuVl (— il jUr icj^^jsta *-'j^-| 4^-2 r<UJ i_£>aJ' jL=xll jjfc : J-**J! ^J-° 

j (JjMI (_j!I 7rLl>o LuLs ( (Jj-«-C ^tjlla (J^Mi LL& s j ' -^ 2 1 1 ) ajjjjJJ (J^Mi 4-jfujj ^1— tfu.it j'j-J LaJ-Lcj 

j_a dsLaL><JI j-^G ^-^Jj-^j 4-a^GjJlj j^J 2u Jj I »"j Laj (JLcjlJIj 43ljiaj>j (J-aJt-!l (—SjijJo *_a jcj^LjJ J a I <: — •" a 

j-oVI i-ajijii Jib 2_ JLaJtJI j^a Jl^jv JJatjj 7:LjJ! 4_l!Lsl2 (_, ts>K\ Jl J-t^iJ tl-^po J-a-*-Ji jlj=ua J! jjJeJJ 

J-'^***'^ (J- ^C?-"V *— ' L^ 3 ' 3X1 0J-& JiivLJ i_3j_<-uj (J-a-*-!' J-^-* 3 (J* , '-i ^-a^-<-uilj 

S (JjjjlII J^J-a jji La '.(j^j 

jtJolJLa '"'I Laa2 a 4-t-Jb dsLaL>JI *-J2j^j Ijj t^LIuVI diLJLa-C (J-i.aJLi.uJ l_lul». '"" ; J^~^ ' ' '— '-^Jj-J (*JJ ^-J^* 
^ -1. 1 x3 aj t Aj^ielULj aj ( (_ 7 1>- 4 jl or f^ J a uaul I ^_ jLt=j jl ) jt-LsLSJll oJui (jjJt*. <— il m^— aLqj 'jj)j-a a^jjji, 2 1 
*.L$HjIj »_lcA-l!I < 1 11AJ <3 t ( TcJ I ..tlj}L*-C i 4_jJoLLa^J dajlj_ilu t (_jiajlJLa ) .a^jjji.^l '"'Ijlj • - • uJ=l f-t-^J 
(jj^—->" ajjJjJL^I di^LjJajjj (j^>* jj t <-jLLjTn.u.a-U jl jj^JcaJL! (_La_LLI I jl JlslL-uI < ajiitlllj is j^>JI 1 U u r> ^ 1 u Sj 
aLal «-i-u!La tiJLiji jj)^~ij (jl <— il Lt^aLXI j-i^^j Jiic jLlcVI j-A-C '£- JL>*LJ (j! t_ *j>o I jj jLtlal "I (J^J^J 3 jLc 

. jlji.1 4-!jl_La Jj^ 1 oil 4_Li=3m ( a I >.j 

3 jjj>JI <LjJLc Aj^j ?"jlj-a f-*-^J L^_La jj_aLj (^ihj (jl t-aJte-jJa 2jlj^>JI 4_l!Lcj AjjJLa 4jjj (^yji 4_tijjJI jl ii^v 
4_aj2JI (j^J 20 C JjJ^o 4_<ij_aJI ijlj^>- ^-J- 11 cr^ 1 <-^L>J,l (JjJLtJjJI <— iLJLa^ j^3 <Jl<iLl!l diljLiJI t_trte-i.aJ 

.Bjijjrv 2jj-t^aj 4\tjC f.\ jl (jyJLc (_LaL»JI jr}-«J (_^tJI 5_jJLjJLI 
.(JjLj VjI 4j2^L>.j ' ^J^*" (3'jjlj (_>^'JJ J '"' O^ 3 ?T'-' J '^' ' tIjl_JLc£. (_i,-i-uljj j-a (_^ali&llJ iJaLlaj (JLc£. j^rvjj 

S J^JlJI J-^>a 2_ 2jlj^>- ^-J- 11 '- ""'^ f*-=J :<J-° 






i JJj-ll (j^sLolj jjL«JLI (J^jJ OcjJsIj ( ^LSjjj y\ jJuua] LJLc.) (jl^JU JaaJI diLjisjl <UjU->o *uu 

JiJl^j Jj=lAj 4 m^Lo £yi <_ilj^>U J-oUJI jti'^j V tl^po JUjlL! Aj£i[~=> CjLsUoxi j^jlu jl t_c>o til! Jl^3 

(jJaJUJI I g ' ^- * J (33^ -i'j-t' ' ; '^^j"'"' ^ ^tF*^ (^Li 1 -" -Slj^JJ (jjLita j^jjj jl uj>jj 

.4_j_<_ul_La Aji^j 
.( ^yJLftJI g-J's-'MI 4_JLv 2_ jrlJi>U dlLJalj ajLJelxxiJj) A I'^fi^'ia ^JlS^jus 4_u_uj 

j fijUiJIj <_jj!l!L (J-«-*J (jl J-aLsJI *i LaH i uj ^La J^-Stl! 4jl.il *_2j J-aLsJI *itV*HMj 4_u_u|_Ll > l (jau^lil *.l JlJjI JlJ£. 

. J^jlII *Ja1j^a Ji-1-S 4 '^1 A.^All (Jju^LLI 
:4-<a}L_a]l <j-uj}L<J *IJl3jI (V 

J-t^>- £ys aJtiJI ^^jsj 4_<a}L<_a]l 4j jcvl (. L4JJJLJ <_lLSiiil jl jLiTalU (jyic (J-«-*-!1 (j^-i <|J V 4_a^L<-a]l CjljLtilJ 

. 4-2 j l-» t 1 ~ — > . j t ^" . j ^-s. 1 /} i\r i Us ^ , u . JL^. g 1 7 " a l . ^. 1 

LkjLuiJ (_.A-t£ JaaU j I JljlL^VI JjI LglLt^j uaj ^U-JJIj cj^LJaj^xJI Jla ^jJilVl JLcr.1 4- f L>JI _al_9_L1 

.J^jlJI y-hin (jyic- I (j * ' ^ J J 






:^Jl«JI aIi^j (1 

Lg_La 4-JJ/3 (JJJ=l1! L&j^>oj Lij_i£.j j-uiLiilj dlL=uHL=3 ^b^lLall .SJlsJL 4_4-iLJ2 JlSU (j) J-aLsJI (jyic C-^-^o 

. I J^-*-^ i—xjiJoJ (J-«-*-!l f-^3-° <^pJ J ' ^*J ^-^ (J-»ajI ?.1_<j1 

:CjIjulLI aIi^j (0 

jl Ljjlj^i (jL^a ?■!><-" ( 4J2LLJI jJll^q ) iJaLLJI Jl^Lj 2_ ^Vl jLiill j! <_ il Sill < .^^j" *lb j? l-<_-^j 

: JSI^aII SJIjl (1 

.cliL^^Ail £ JLA £ys <LiILx. J-«-*-!l iJjLLa j I (J-«-*-!l J^J-a i)J)^~" 'J 

: JLLLiMJ 5JLLSJ! jl^LI SJIjl (V 

.cJ^LkiZil! aJlscIL-uj Ju2 (jjJ-!! -Slj-1.1 <j-a Oj-lC^ (j-l i "j^; '^~ l llj ;JJ^~" '^ u-uJI (JILa 

: *}LajJ1 jl SjUl 4->L^>| j>o j Jl^JI (A 

(jr ai>JI *j^>JI Lot Lg_La ^La^l *-j^>JI (jyic J^jLsJI jJaJ jj^— J <_ya-2l! SJulU a-LaLHI j Cj^LJaj^JI (Ja3> Jil£. 

.r-LvjJI (jyic a^j=JI <j-u-aJ (3 .' ^ 'ii ^^L«j Ji (J-aL«JI 4J 4-jIuj V JlS^ 

.(Jj^l 2j-a 4-Jl^-i a £ys ?-j->- LaaJI (JjJ3j^JI JL>*I ^<Ji-!j <*J ^Minjt «LJL=l^s Jl JuljJI fb-j! S-^J 






2*i«s i Jj£«2 J ^i**ii 



^u.uIlul»LJjyi 



~~ : Lg-Laj ( 1 La j » ■ ia 1 1 jl^Ju (J-«-*3 (_P-!I ) 4-jjLa^jJJI 1I1Y2L1 j) Lj^Jy <L*-« 



^JLJIjL^Ul 




l_£| 2_ «b J^jlJI 4-ul "--1 alj 4-Ll<-iTo3 A-ljfl luj ( ^ J^-i mi) j^jJuJI jLiToiU (j^i ^jJlaJI jLiTolU j-J-du 







2*i«s i Jj£«2 J ^i**ii 



^■UlluULJJVl 



( V J ^ mi ) 4J9LL3 (JJJJJ 




S L^jLal Jlscj-1-uI j-^sil J j-uluLUI p'j-lf >J^*.' -^^ lC - : (J-" 






2*i«s i Jj£«2 J ^i**ii 



^u.uIlul»LJjyi 







j-paL-ull < ( \<i23 ( ^,0 J^~i mi) 4 rtjiMI *Jalji.l ^_ <U1 ot" ml 4_tJl^-i ajj ilajjJI fiJ-^J J*"~i Mitl 
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2*i«s i Jj£«2 J ^i**ii 



^u.uIlul»LJjyi 



£jUlldUl 




N 







l_£.sL*JI tiLllI j (jJl ?-Llila ajLJeTn-uj liLs I§_ : ( jjj 






2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 











S SJj^aLuaJI tili! Ll^JI p ala ajLJeTmjj V I JU '.(j^i 






2*i«s i Jj£«2 J ^i**ii 



^u.uIlul»LJjyi 



J^vV o^J-^ ^r 4-*""j-^' ^jlof (Jjl f"if rnj ( *.I^jJL J-4JU ) 4_jjl_ajjj Cil M^-iLa j ^£9^ ^'j- 5 ' ^^Jd 











2*i«s i Jj£«2 J ^i**ii 



^u-UtlultLJJVl 
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14 j^=-i 

=3 J 4 La i ul^J (_l2jJLLj I g j fl-l Jlaj ilj}l-i2j^_iJI ^_ ^jLL<-u 2I oJui (J-c-C (*^fj jLc-1-u.U jjLLuj] jji JajjiSJI 






2*i«s i Jj£«2 J ^i**ii 



^■UlluULJJVl 



( ^ *\ J^~ I "■ )jjit<5 (j-4 j"'^~ '1 ^- "-^J- 51 ^ L- J J^vlj JJ5t<5 ^_ <_fjJ_SlJJ 




Liajfj ( ^yLvlj lajj^La J »g ) I g ~'j *' 1 ■•"• tj <_jjisiijl <J-3-*J ajjJjJL^I 2_ t—iLSiiil aJlJcTli-uj 

( 1 VJ^> ,t, ) LiJj^ii! j chilli 







2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 



.( 



-Slj-U p j)j-iTu.l I LaLc-i (JlL^j 2jjj>JI (jyiLc. f«-^"J Ju-aJuJ Ajjjjj-iis <Jlilj.il icj^jjt^ ^* ail <-uujAl a J-selLmJ 



(_^-5Lu3jJI j«JL2 



J! U^ (J! '— ^L>. (j-* 5 Wj3 ^3^3^' ASfciU! f-jj c 



^MSVl l 



j (iLLiiill) ^IVI jolsll ^1. 



Ijuv q_JLII Lai j3l <-dpj V 4-*-<_u-a Jiicj JjjjJI (_,!£. j3jj ^? ^-^ ^Jull *u-ujU i_aL>JI Aj-selL-uJg IJl>- £j\1 

^_JVI aJlSJI i_J»-L ^>_' I '^*»ji < J4JL1 4_lxlI (jy^v jl 4_*_lxlo j_Lc j3i <-^p_> ^jj ^~*_'j? (^L^Jiii j4_<jijJl! aJljcTu-uj «LJLa 

l£L» -m J 4_<iijjjl a I JlJt" i ill (J ''^i^23 4mm f_J I * ,1 (j-a I JljjI (_>"JJ rfUJijJI ^_ aJlJc Tu - u J J 4_iiiJjjl 1 £J 01 11 t _ < .., . _ > . 
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mm-,v i^ iJ A^u ii ji^2j£=^, 



HB ) ) £^ UJ S-iujj (jjLc fJsT J£=^i 






2*i«s i Jj£«2 J ^i**ii 



^u-UtlultLJJVl 



2b- LJI 
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^jjlJI 



zsj^cjII Lj'jjJI jLji-l J 1 r> qj LjIjJj <-— ) L=»-3-tJ I tfjui (jyjL3j jLaL*l]l 4.juaL»- A^Ji^Jt cr^ 1 ^'j>j-^ 1 U u M *u-ujJI 




JuljJI 1 Laj> Lai 0.5mm 4j=jL4_lxlj j«_lxl^JI da.i* >JJ^~" 'JJ? ^-*-^ ' ^^J P-* - "^ ' (_r ' (*-"!>'' ' J ** p ' " * *"' 

4-Lli^O LflHj (Jjij-ftjjl [»JJ>. (J^jL^I j«-<-UJ_J ( ( (_)^5L^ J4JG2 I 1j'" J^~ ' ' (=> JL3e!Lmj) 0.3mm 4_=jLa_cxLj (jj ^— I j'°l 






2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 
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2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 



4j1c jLuVl <jL1^= £* ^jJI <^y J I ^Ibll ^jJ! J£>l 
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2*i«s i Jj£«2 J ^i**ii 



^u.uIlul»LJjyi 
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^ ILl<L>JI j«_<jijJI (J^jLlS^jj < ^ *.!/ (*-"0'' J ' lSJ-5 - ^ Lr^ 1 (*-"0^' 4 -^- dJ (J-*^ 5 ' j:v (*-"0^' <j- u '-^- a 4r ' La * ' 
( jJL^ot ) Ct 2 : l2^JI JmJI <jji-fti. («-<-ujJI A^jj 4- -iL*J^I U^ Cr^ ''" 1 ^ ^ :0 ^' ' °'j^° (^^ 



0: ^ r«-<-"j o-^Lj-^-ftJ ^ f*^J (J^~i '"ill f^-^jl oih*- 1 
Y: ^j<u-uj (j-uLjJLu Y ^J2j J^-i ."ill f«u-ujl (jjj-c^ 






2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 



>J) I fljlf ^LftjVI 4^L=j *-ii»J J <JLi}Lj3j^_l!I J^jLLaj r«-<-uj *_a Cli^M i^i^tl <Jlil J 






:■■''■' ■■'W 



d-^LLo 



(*-"-" J 0-" 1 
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S 0^ j OA (_ya Ji^vjll J^~> Mill f«-<-uj ^jt-i" mi" Jji :(jj< 






2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 










2*i«s i Jj£«2 J ^i**ii 



^u.uIlul»LJjyi 



«-La2]| *J>-<-u i^j-aJI jl ^ ^-i j Lu.g] I j-i£. 

-s^-jILi j^v Jau (<uj rfu jl^— i ii^JL jf *Jl2JL j-iiolJI diLa^Lc j-^=j f<Cu j-iiolU <jj LLai.1 iaLjJLI (j-uL»J2 Jlsu 
jL= lit jLiil<JJ x_LlUI <>L>o1 <j-a . t^—t-.tl (_i_->o Ll&j < J-«-*-11 ^Jlj («l ^ ( < La La • 1 1 -s>j-U ^iLh 1 J^ ) ^>^t,l 




i_aj^>J1 aji^Ij = 2 iy^Luj^\ aji^Ij = 50 ^^^iiJI aji^Ij = 38 

Lljj Cj^G 4J * LaJ3 ^ a i ul (j^J jLiTalU (j-<-u ;JJ"^~ '"'_' 
^j-a 2^U»JI AjjIjJI (j^J (j^-^-"^' ^di'ji ' (J-" 1 -*^' <L*_LaJ2 j jj-i-oJI j-g-L= (j^-J £-23 ^Jl AjjIjJI (j^J (_>^a^JL>JI Ajj'j 
f-j^jsta *■ j <^m! 4_cjLcJI Aj^IjU J o ^-i 1, 1 j 2 JlsJI Aj^jIj (j-lj *-23j (_aj^>JI 4Jj'j (_,-* iitlLUI AjjIjJI j jLiTolU (j-<-u 

( UJ^.t, ) 90° oMiJI Ll^jJI 

S l(jlor (4jj < ^J^~ij *? j-iTal!l 4-aJLcc jj-a (_3JijJ1 La :(j-u 



j«_<jijJI *_a jj\j i jLiTalU Ljljj (j^ La ^(j-u 






(j I (-j-^J f<U (J-^J ' f" J-Ia-flX I (3-^J' (J-* 3 '^'j^'ij J -*- "-^' (J- 2F-^*— *-* ' <_)-^- i 'J-'' Odj-^^i (JLujjVI CjLL\j£ (*J-^ 

fiJcvl^JI 4^3_a_JI I§_ 4_L_u ( ^ I - YY) <j^J ^jl^OJ 4_LJJ»> (jLliji? ji jLiilo ajLJeTm-U : ( AjjlaJI ) 5_LxJLII .sljil 

(jILa-dLa Y,0l = 4j^oj \ ) 

.4_^3^jjI ^_ 4_L<ji ( YY - YA ) (j-a (_£jIL><j 4 I^i ( n^ILa (jl_L_ul ji jLi T u-La aJlJc Tu - u j : 2 JJLt^ajl .slji.1 

.aL^a^jJI I§_ 4_L_u ( j"i^-iLa~ YA ) £ys ^£u>^ 4 V> > njHa (jLLjil ji jLiila ajLJeTn-uj : B^^Lt-iiJI 4_l!Lc jljJLI 

S jLiTalU j-uLj j-& La :(j-u 
S fijiUI 3j>}L^ j <jl_L^V1 jiJlc (j^j £a}L*J1 (j^j : ( _ >u 

S ^-Aalljl 4_jjLc£. (JjO i_3JlJI La tjjjj 
S ^jj^ilJI 4_jLc£. (j-a i—ajijjl La tjj^j 

S 7r J 1 ft" 1 1 4 jl of (JT ji La : ( jjj 

S ^jj-aTiJI 4_JLc£. (j-& La : ( j_u 
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(JjuaJ jLiu>ijl 4_se_l11!I ;JJ^~ , " i *° i 4_L)LulJ1 •»■ La i u (jyicj jLiTu-lU (Jjuaj (jylc ^j JulII (j-a 4JLi2_S dj Lc-Li.u.>J -SjLlM (jr^ 1 

^lj^cjj jl /j-iiajj Lai liDi (*JJ^ C-i-i-uLLa ( _)*3jJL». * La3 (_£jj?t<J (_}i*l-S Ij^v utlaJ3 * La Sj £)) jLiTalU ,j^~ i i**'j (jy^>- 

. jLiTu-lU J "*> ' 

jL-ajU (_£jj>*ij (j"\_«_jU 3j_« Ll£L»ILo Lu->- 4jVJ_Sj_« j] 3_Sj_ii« ^jLL-ui (jyj^*' 'Lj^ (4JJ^ ' 4_LlUI .iljJU * La-SJ A JlJcTh-uj 

( ^ "\ J-^-i mi) 4 o Laj i a 4_2j^Lajj L_*JaLsLi!L 



FT* 






7g-Luaj I ^j o cj < (_t£L»jJLi jLtxuJI Jlj (j-\-a-i^ Jl ( i 



gHttKv 

( ) s J^ mi) iLj^jji (jti^Su gjg^rJI 





^^^^^^ 








2 






b - jUJl J^J dJL- 


= 


= j^ 1 >^ 
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^u.uIlul»LJjyi 



t^juji^iuii^ijji 



: jM^l^wLLt 



( Y* J"""! "') 4-jJ^HI jjL^a^lj j-ujL-uII (j-ujjj (Jj-a 4 rtjiMI jj)j^»JI *-LaJ2 ^_ ajLSelLmJ 
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^u-UtlultLJJVl 



i » t-irtll *J>-<-u <>Jl*JI iVj3 £ys 4_cj) i i ^ a 4^>Jj_a 4-Lli.u.a *ui] «bj 3 JlsJI iVj.£ £ys jLiTolU i_y£>j£ f ''^J 




1 4jJlv 4 l-i ( nl^j jLi T u-l U 7-*)\-uj *_o3j_j f-jjvjjl jlj_ti_a ^_ Lai <. i-y- i nil jlj_Ju_a ^_ *-LaJL pj-"' ' Ji-&J 
.*_2jJI oL>ol J I ^jLLji^I ^-aJ3 j-j-iu3 (jl c-^>«JJ aL=uvLj La-iaTn-a-a jLToIU J-t-iaJ ^i^ u' t -r JJ ^i 







juiys _j Jj&£3 j fkJJbUi 



^uiall ul»liJVl 



LiTu.ll 4_aLiwj J*^— ■ "■ «_^j aj^Ijj L^j jLiTu-LU (J-t^3J p j i ■■ Sj jLL><j 



*Uiil 



JJ.SJ4 



.7-j)j^>JI j Laj» ^^Lil! .S^_ii,u LjjJlv 3jj-iTu-LU ?.ljj>- 2I (. 



j ^-i T u-Jl ^j_iTuL>iJ (_ 
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i!jL=iL<k-u (J^^-lJI I JUfc (Jjo Jlvjjj 1 La » 1 a 1 1 3 La 1 ul^j *-aj>^} 2 Jl2LJ (Jj^jjjj «-La^JL I (YO J^~ 1 "■) cr*-^ 




3 (j^Laij Ct 1^IjJI J^j^AJ jLLs^M ^Sj^a Jajv^j (Y"l J^ mi) jIjl^JI Lr l£. i^.^j-j jLLsVl J^jjj 
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.d!>Lst£. ijj^a 4_> Jl^jj V o-==l!j 4-fljL.u Jla ( YV J^xui ) jLiaVl I JUk 



11003 

1.146 Kg/m 



FT 






100.0 

YV j£=.i 

30.0 
11.0 



TT 



22931 

0.662 Kg/m 
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^u.utlul»LJjyi 



.(j->- ui It <LLi!l cjLjI t^ijtL (J-«-*j <_iLSiia C%-£ ( ^^ J^~ ' "*) <JL2-<JI l^J^^}-" l_x2HL <. <-Sn!l 




- : 4_i]Ll!l (JLlljjt-i^JI J^oimJ t-^o.^ (^jJ^I t-JsUL AfcU^lVI dlLcLLl^ i_J 
2j}Li2j^_lJI ji i"i\t . ^ At I *j2j-« t_<.i.a>. (Jjl Jl^JI (j-O J^3d L^ 1 -^' C-lS-J I f-^J-a ■^^•'•J • ^ 

4_ajH1 ( _ y k. Jj^-JI ojiu .Y 

L-xJ-iX I a La L i_alj^><jl (-.i-JaTl! a^L*JI 4_ui 3 La i ul^j ( . ■ flUJl (jl ^— i a -i^^>«J -Y 

I Jlajv O-jjjj (.>rt"l,l (jyic- <J-<-ul-<-a l_*2j «LLaJb (i^— ij3 . 1 
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5_<wL5ji i_^mi . 



^U)l uaULj uaUI 

- Ijj"^-i ^jJljJI l_x2HL <. (rt'tl (j-C *uLiill <. rrt'ilL (. Lfllll 4jlpr L-kllio V 
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.*_u^>o ^jj'j < L-i- (J-q-*-ii 1 cm L£La-t-uj (Jj^^-JI ^j^> Sj 

(Jj^j^-JI (jyic L_x2l!l J^J-a JuJl^O AjjJ (J-J^j^-JI (jyic Ajjljjl L_*.=3j3 




17 J^-,A 
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^bJ! j,J,„-,tl t 



JLI (Jj^j^-lJI 4-=3L<K-u L 



^amJLj^m^Ji (Y 

- (_)^3 S3 *_LCA-llLj 4_i^L». tlj}l-l2j)J_> A I JuSr" ( ill AJJ 



.*_u^>iJ Aj^jlj Lg-La * 'i 'i-ijl aJlJcILijJLI Ag- t -L l 2) (Jj^jijj 4j=L<4j-u t _.i-i. ajv . ( Y* (J^~ ' '"') ^- L C J e-ijI (Jj^jjjj (j^rtj 
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J-^-i i"i) x^c^eaJI (j n j -^-i a (jyic (j^«; £-« L^jlja^j , 



iljj.1 ,aj_i_Ll^l (^jLLaV *_j^_5el]l Aj^lj «_o (Jj^j^-JI L_*J=jJ 

.(V- 




.On j^^i); 



3 /*iILuJ ^j .. .^— ■ tl Vjj 
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^ljlj,„,„^VL VI ^Lal^-.a 4_4^UI i^ 



V liwLSO (jL^X^J 4_Lq_A 2 I (j_a '"'Ijlj ^—, y j\ j y»~\ 

- : ^jL La (JIiIjIjiiimi^-iVI C3 -s_<-u-a 0-^«j Ji-JiJj i 



J^~i mQjj* n*>\\_} j-u^ail Lg-Laj Lg_La (Jl ""-» mi I «Jlc tiJLuij 2 JlsLlJIj <__jLjJ1 liLm^a (_J.ig_._ul] (_)____>____U aJlJcTli-uj 

(YY 




La Lg *' a J j ^— -j 1 1 <J_^>- ^-J- 5 ^* u)[ ^* (j- 4 ^di'j^ "-hW^' :- "' Qj mJJlH m$-.IjlH LflLaj . (_jI^j>U l_-__-_i-t- 1 (j^&J 
pe-jq-mJ (_pJI dl^ uaAtl tiJLui Liiaj? i (YY J^~> mi) (_L->-j-a (jljj-i j^3j-«-!J tiJUi £ys jj^sl J I (-jLjJI ?=^J 

(Yl J^-i mi) <jvj_S \ A' £ys jl^=l <__jLj_II (j'jjJ^i 
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^u.uIlul»LJjyi 




JU2VI 

(JLoJai ^j^j (JSi (JliL^jLa-i-uj ji 4JL12J L^Ji A^jjJL^U (JASJI aLma-I j-l»Ti3j < (_i-laj f*-^^ o-° (J-a-2-J' ^jj^~ '"j^ 
TO J^iOUsLJI ijIjjVIj (jL^ TO J^.t.) tp-jJpJI c_jI^SU JLiiVl ^3t3 U£= < jl»ji*JIj «... 1.^11 




((j^-«J J^-i MpJ-aJa ^-L*-*^ l£>*"^' <U»-LiII ^jjo jl Jijj 
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?v 



15 





fj 



4_Sj^13 aJlJcIL-uJ I Juij (TV J^— ■ "<) JLaljjJI £.. «_jLiiJI J-&J 0-2jJI (j-u-aj 2— (j a .lS q ■ i — a aJLadu-tu La Lg-Laj ( 




. ( _ r uL*j]l J^aijl iiL^la aJlJcIL-iU^ VA J^-i mi II Lai 
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-0 8- 



13 



^jGillftll Cili ijIjjVI JU. ^_ fcjlSJI iilkJI Cniiil ^Jlji! Cy & f J ^-"' ' "/"> ^l*^' i- ' Jl^I^LJI IS- I JLA 

(nj^i) t^LiikJl c^li jlsI^ui Lining 

Pesos 




*?*; 



5 / 
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1 
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' 


*- 






££U*Jt tfja*4 



17.7 



f rriit 
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^u.uIlul»LJjyi 



jUiJIj^ji 








32 j-s^ 
.*vla V i^Ja* Ala Y £ys I Jljj i ( Um ^_ (_y3L3j ( IT J^~ » "i) 

jbiJl o^J^ (SJ^a 

f f5±hL 



11004 

1J81 Kg/m 



(11 J^ui) 
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j l_J^Jl!I jLl^jj t 4_aJLiJI ^ljjv^/1 (JLllli-uV jf <JL-uaJI iIjLJLch *.Ijjv^? (jj^l «j-« 4_^=j3j 

.(_JjJl!Lj 4JLCu.uVI Jjjj-Li (j-C 4 ^J^ ' uj 4-lLiS. Jl 4.j^jIj <j-«jf ^d>-^ J! ^ - (J-* 5 4j=j^>Ji (Jj^'O 

( ftp II J_Lc LJ (JjJi-;! jL>o|_J LA^ -ui u J^j i njl ^JLLsJi ( _ 3 _<-uLl2JI JljjvjjJI ^j-q- t i j tiJu jj j-ual mi, I <JllM<i ml J_p*jJ *u 

Ij-J (jr a.t.u VI j La S II (JIL^J f>^J-? f'J^ 6 >-*jt-i i— 3j^>i-5l lj*-4 ^JJ^~ 'J^ 4_=3j^>JI (_JljJ j_LapJ M i_3jjv aJlJcTu-uj^ 

2jjI J> j-LaJ2 (j-a t_J$ill JlLftjf *-J-«J>- A^jjua £>=3 <1J 4_Laj M35 X 1 .5 Jla t_J$i]l Sjla^ JiU^ (*^Ji S-Jjil' 







2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 



39mm J I L$JalJ L7 jvjL>JI jUstl J-^j ^pJI < iJalU j^jLxlaU <^j.sVI cj.^^-tl j^j j^iJl 4JLla jj=Jlj 

DIN 267 4_jiUVl 4_l^L2JI oLajualj-aiJ Liaji <UIAJI ^p^ikLo Cr =iiLu- u ^ j Lr ^ajL^ u i^a ^ » LuaXlj 

j^ 4_lxxlJ (_aL<-^l ^ * C7JL1!' t*\P'i (mm / JlJjL_^=) LjjJI juUI iJLLo £^ji JjVl ^jJI J^j 



~~ : <La I JlJcTh-u I y J i -~ < ^ j_' '**' i ■■ a (1h-"J (^gjLiTu-Laj i_3j_»ii/5 4_l<1u 







LumLui** Jk] £&2> (11 J^=a-£.) (XpJLI La! (11 J=3L<i)J=jQlJ 4ru.mL.gjJ 



l. 'J/, 



* 6 >w 
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j»*Yi .toil 1 -V 



(0 * J^~> mi) i=3j^»JI JiJ *2_ AjLseTLi-ujg :(£A J^-i mi) i^j^tla 

U W W W ,,„,- -^ J'> 







.(0 ^ J^-i mi) Jo-lj oLsol 2_ (J-lqaTlU AjLseTLi-ujg : ^gjLiTu-La ^)-<-uJ ^-J^I 






4^ 


Uj] 


i mi 




. fas 


> 




UMI mm 




.* 




i .::■: ■ 1 


l a 


J&. 





.(OV J^~ ' "'/J '* '-^ C^J^^ 1 4 -='J-^*J' (J-2-<-J aJlJcTLi-UJ t j_jJlLlxl« (J-l-aJ "-7^3-! 
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S 



■V 1 W J'bf 



\J\fWW 



ftO mm Ji g n.in 



;W 



jLctxL^j tiJUi f4J£9 ' ^ j*^- — » ^ *' ^—> jl I 4_<jjJ_LJI ^_ cJaj-ll (Jj-ajJI (_i-jJL-ui j4_&i 4_JjHI j^jaLmJj ^1 jLJr" < ill j-LLtj 

(jy ic (JVJ-^' J^vi (_£jloJ I jl i La ab (_JjJLo jLc-m^g i 2 Jl2I_<JI t-jjJiiiJI iljl J CjVg.<-iTu.U 2— 4-Jj^jLu3J (_JjJLa 

.^L-uJai J I 4_J^UI j-paLjJll ^ i ii 7i uj (__<J^JLXI jLa-i-u-U «Lj3 *Jb i_Jjla cj2j 

^IjJIulJildfUljrwL-ili \ 

j| (j^aL* L_J^la jl o ma Lai 4_J^UI j_LaL_u!l t>JJt QJ)'~~~ , ~ ~^3 '>-^-^*- ui *$\ i ~~~> "J jLa-m-U (jjilj J^tJJ W^J 

( OV J^~ i Lu) ( _ y >' Ijjl j' o i •■ a J I Jl3LJ jLa-i-u.a 



l" 1 " l 



r-^^- 



r 



V 



, *S 



m 



^f 






innnr 



v : 



>. UjW >j -;< >* 

yto! ^> A-^ o*u ^J> ^ ^ wJ> a-^ 



43 J 
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(J^iij ;JJ"^~" Ljj '" 'J^^ » ' A J ' (J-^ 5 ^J ^"~ l » ' (* Lt-U3- 1 (jyic #.ljjV 2l Cl-t-LLL? aJlJcTu-UJ^ ((j"*-*-S ^ J ^~* "') 

< ( (J^jJ-lxlO 7-LLLo ) (jJi 7-QjLo 3 La I ul^J jLc-1-U.U C_<_l£=j3 (*-^J 4TlLJ-IJ -iijJU fO-l-UJ>iJI ^_ (jallaLc jLc-1-U.U 

«Luljla niVI 4_l!^UI j-paL-ull Lai 1 da jg L>J I j-ua l_.-u.a_) Bj-JaJj LjL-tLa C-JjUl (j-<-aJ Jiltl!! (j^c (JJ)^~ »J 
t-LLL^j (Ji-I jJI (j^J daj^_L2 daj^L>JI Lai T^jLiiJI (j^J 1 *\ fljftj I j**'^'"'"' f*Jf 4J^i ^LujJ (^3^1 C7^ L>"LP' 4-iujLmJLl 

.( 1 J ^i mi ) tjJl £jj (j-a 

l_£jl^3j s-I^Tu-uL) 4jI_L*JI *_a Jjjj ^ Sl>.j 4 tj al LaaJ J a Sjj jLa-mJLI «b (Ji-Jij ( -c2j (j^l 2jLlC ( 1 La 1 uj OV J^— ■ "■) 

.4_SJL»JI jl 4_Jj_aLuaJ1j (J-uljl! jl^-i"jVI *■ t-iMif 

: ^IjjV LJ^UI^LaLJL! (^ 

I jui 4 i^l^-i'j .^jjciajjiJI |_£3-2JI (J-a-rtTLJ J I LglLujJ (jl'^—iU ?tj^>4 f-Lisjl JuJi^sl] -ajLJeTn.uJj (jL-<-uJ OV J^-i mi) 

x_u-al Jl iaLisVL JLaLUI t_J^UI jLo-ull j+L*jj < LpJ ^>ju>JLI Tr'jj^l ^jii 4_iJLc cii^L^jJI ^ c-jjjl 

4_Jj_aLuaJL i _yz>V=*]\ < 3^_LaJI j<u f- Jl^JI j<u (LiLajjJta <_)j) t-i mi a) JaJjJI '— ^J-^ 3 iy 6 ^diW 1 -" jLa-i-u.a (jj^-i'n 

J-LC 4_C=ill fU-uJV I§_ L_J^ltl (j-<-aJI ' fl ljJg < <U!La (jtiULc «G^? (^LJI jLd-uil JjLa^ J-*> (^ ^ J^~" -■) 

(■ 1 1 'iL-uj (J I i-_L50_J < j-ia L . u . 1 ,1 {_ya pj-i-j' I Jui <JLslj_La ^yijJlsu I Juij ^ -i- ua JI ^_ JajjJI (_3j_Laj Llp-a jLa-i- u . U 
(_^a SJl JL^jvI (JajLi (_JjJJI jLi^jI ^jLajJ tiJJjij 4_L=jJ,l f«-txLV L^_La p j LuaJL I 2^U,I <JjLLa x_a dajjjl Jj^-C 



*-0)j£- <u» 



- O - - 
- 6, — - 



J l^JKf- *_i 
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^J «Jrf* 



Jflyl^- jlf-%* 



i_jj (4JJ j ' ( <jjlcJ QV J^~ i ■"■) JaLjJL! ' .* "• L$jj < jLg-1-u.U JjL-u di-* 3 cr^ 1 ^-j-^- j-*-° Li-u-U ojjb Cjj^~~ '"' 

.LiJUiJ <LU]I *l>Vl 



^3 



L> u> a-* 
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La_a lUrt'q tiLHI al JlJcILjiL VI I giajj (j^~ » <n ^J ' (OA J^-i mi) 3.SjL*ILa (Jl ^~i mi I j-uaLmJLI ojui 0-"jJj J^£ 

4_JjHI j-LaLm.ll Lai i da-ijJI ?c-j3Lla I g-lajj ^- aJlscILiuJ (_P-tl j-jjoL-uJLI ^_ ,_£jJi]l <j-a j.<-cal cLajjJI 3jJ2 (J-*-^ 

La? 4JL=>_a 4- '-L1U CliLu J I (^JijJ e_JLual!l I jufcj ( t^jJal 4+t^a ) L^ L_u?j L^J jLa t_JI t^altl l-iAlII ol i 

(jxu» I j I a I ^— ■ i » 1 j <JLla j"'^~ 'I L^JLj J-lcTu I o^— 3 < Jj-tiuJI I Jufc 4_5e_jjj ' k» us\ «GLa j-aTn.u.U ^^-iiiJ I j J jLa-mXI 

.Ij^lka 



m en Y7 



1 



^1 ^ijk^i 



u 



w 



DIN 63 DIN 85 DIN 88 



DIN 7988 
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sjjfti j^ujj voyai ^jj^Ji jiCii 
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4-j-iTuj L_aj^L>o jj J^~ ' "'.' J^ L i_3j_>. j] 4____jj__u J^~ ' '"'.' J-^^ ' <— Sj-k-J' - s -*~^^ ^Lj-uj_>JI ^- I J-^>- C i-iTlj 

4JLj2_»«J -i'j-U (jjjLSiL 4_»Jl)Jw>- J I A-t-LiTaJw. 4 t t-i ^ (_jjLc.j_LaL.jJLI JLA < . 1 -=-?j.JJ < ( 1 * (J__=l--/) pe-iL-u-Ltl rLu-ul 

t_x-u_u j«3 LijLaljLj (_yj Jl__=iQJI (CJJJ JijaaJI C--U-U ^L__=_a _L_ (__t__=3j_i ^3 ( 4_lLajJI Cj Lfl LiuJU ) (_jj_aIiJI (jAj 

. 4_LO L>J I (jj-lj - ^ (_P' -tU J *L*-« aJlJcTli-UJ^ JlJ^JlJI (__l__=J_> ^L_UJ_>JI j-g-^-l (jl -*-*^J ' ^-JL-LUJ_>JI 




~\\ (J-=3 mi) 4_J^111 j_L«L-iil (_>°jJj t-J 3^l3l -L. 4_sl_i_*_-_iJI 4_a_l2J1 (j-c -UjjJI r-Llai J-sljJI f-L-uVI i^mmi'm 

jjlaLuA\ ol-=3uLa _f_ JL>JI l_L!Jl_=i c -UjjJI 7-LLLo (<__!>LaJl) ,jVj\jV 4_re_uj 4_>Lc_>Vl ji--3» -f-J ( jLujJ 

. (jj-t^-i "^ ^ J"^""" 1 "■ )j LOl 1 all t-JJ-Sj i__t}0 (_JM (_£-SjJ j-u__= j Lft.i.u.1 j-l<-i-o <__Llo jLl*lvL3 



w 




** 



Lyl^_ajl tJlijj olisiiU *i~*__ajl jLi^^' 






2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 



Jj^j uaJlj (jr c.lj_iJI Ja-Jj-J i— sLLluJIj 3 j La <* V I Ci-Lpj J_L»i i 4jLic (J^=lj Jj^J uaJlj (jr c.lj_JI lLsjj '-r 1 -^ 
lUjjJ 2 JlIaII JuJI 2jja ^ii'nl ^-J-=*^ 7-Lliil p-lji J^Ls jLl>oj < 4_l!Lll<s L_j1j_a 2JlC ^yic LjjlaJa <LLSlll 

^yJI T-Lliil p-lji Ji^la 2-sLj c£-s>ij .AJj^LuaJI i_3^Lj| j! (Xhj^ l£A}^ ^'j - i '-^! ui- 11 * J 4R* ^jj-^ ^JLajJI 



(J-ujjj 4jJ-luJ ^yJl LcLlujI 



I ^Lajj 7-LLla a I JlJCllu I 



,_£ jjjj . LaLcJ 4_4j^Lo TcjjLLa i La a3 (Ja.Cli.uj JqjjJl! 
.cLa-tjil ? LJj! 7-Lliil L_j>LiJl ^jstjjj CjjIj^JI J I ^ jJj Jl2j (Jj^alj-uaJlj (_yi.1j.J1 




iLdjlaJI j-J-"^ 1 oQjJwj 






2*i«s i Jj£«2 J ^i**ii 



^u-UtlultLJJVl 



4J3 a-tLat-1, 1 
* LuaJI (J-lS (j_a BjJlSJLI (_ 7 -1j! r^j-*-^ Jj^J LaaJlj (jr C.lj_JI ua_>j (J^jLlS^j -Sj)j-« "^J tLaaa J-*J • rO"* - ^ •*■'"■** 

("IT J^— ■ "■) (jjjLSJll j-JiIIa y-LlflJLl 







2*i«s i Jj£«2 J ^i**ii 



^u.uIlul»LJjyi 



j_lC •»■ La i ■'*»! (Jj-ajJ aJlJcTu-uj *»i-^p- ii>jjLj>JI (Jjj^sjjJI iIjLJLch ^c— A T (j-« ALiip-iJI jLa-i-Udftj dajjJI 4_JLa£. j-l!*3 
ti^jjv jLc-1-u.U fj-i jLll-^I 4_JLa£. ^_ (_)^5j^>JI i-.i-'yj tiJU jj j_ljj= (_ya^ (Jja^o Jl ALiij-iJI jLc-i-u-a (^jIsjjuj 

2UttJilluljdL*fl 

.dilj^LLii! L-^-uLua j_iij ( lilall JjLa j-l£. ) diljIjl&VI J-a^sl? 
("11 J""") miX—J^UI jLa-i-u-U £ys Ljjj 1 ti^-1 

.C-J2UI <-5tJjJ x-LlHI 4jvLxl/j J-lISTu lLUJj 4JLlo^]I ^yic '"'I n! j-vVl fl-SLj 




»LkUL iLi^jJI jI a . s .. / i j 









2*i«s i Jj£«2 J ^i**ii 



^u-UtlultLJJVl 



fl-MjJt *L<1ij-l}\ j-usL<^ul (( 

(jji IjJI CjI J ALi^J! jajoLttLa (<_J. 

fLiall^Lijiil^wLifc«(i 

4_La tSj~^~ ^ ' 4 -^?^' (J'-^I (*-y i — sj^*- 4 ALijj jLg-1- u .a j-Aj ~~ : (jLlxij "lo (J ^~ 1 i~i )j-i T u- > JI jLa-i.u.4^ ALi^-Ljl 

( _ 3 jJI 4_=3j^ii]l ■* La 1 uljj iLLSJll 4^>JI £yi 4JL2J2J ajj jLg_i.u.a J-&J ~~ : ( ' La ' "J "\0 J^~ ' ' • 4 -='J-"' J^ jLa_i.u.a 
4-*_a a JlJc Th - u j ^-£>- a^- u - I I (JLcnl ^_ Zjo^slj a JlJc T li- u jij < L&j-u±~=i (J_l2 jLa_i.u.q. U (jy ii-l Jul j_La2Jl £yi JljJ3 

.^jjLjjjJJI J>Jl*J1 jl 4jjJ^ -SJulJI 
(jj ^ i"i a jLa-i- u . U I Jui (jj^~»J (J^""" 1 1 j j mi->JI jl 1 n o=j J-&J _ : ( (jrt-*^ "^0 (J^~ 1 1"') (jj 7> ~« a jLa-i.u.a-1 aLIu^jjI 
(_£.i£j L4-4 jLa-1- u . U (jyic ^jL^JI 1 n< >^> 11 fi-SLjj (_y| (J?A3^ (*^\hr J'-*- txLa ^di-? 1 - 1 ^r 4j\-^-^l J-<-C-J 1 l^ 1 ujJI (j-a 




( jU=Vi .>>» fLi^} ^^ jiLi^j 






2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 



■ 4-Jl^-i a 2_ «Gl_u J I i^-SjJ jLq-i-u.U i U > uj 2_ jjj-J AjJt^ta 4 be uJI j^tijl! (jjjljjl i^>- £ys 4 ijV i n" j| d_J2j^3 




:lt JLUI Ji^J! 



ffl 

n 


'fi 


a 





("IA (JJ=ljIu) lLxjjJI '"'I -»•" Atj 4ji_i£jJI 7-ljJ^U AjLJeTn.uJJ i_3jjv 2I ALiiy-iJI 






_2^?-l »U^ 






2*i«s i Jj£«2 J ^i**ii 



^u-UtlultLJJVl 






jLLVt ^X, 



jUkVI ^ 







j»LwjiJljU**«$l>H uLm*** 










2*i«s i Jj£«2 J ^i**ii 



^u-UtlultLJJVl 



2Uw jjJI 2uU£ U ljia£ 

(J^iiaj aLi^-JI jl o ma j-La^ (j^5j_i=3l < _ i 2j ^"it t-<MI t_x2j 

4 I "—i mi J^Lj (jy^^ r«-Ld ^ * £ys Jjal 0j_LaJ2 <jl^= lil -^jM' Cr^ 1 0"lP' Jj^~i uu ciJLju-uJ jl mull (_>ufj (jj>^ 




tija.1 »t-i_>J jUi^ V -** 1 lA^- f'Aj? j'- 4 







2*i«s i Jj£«2 J ^i**ii 



^■UtluULJJVl 



tiajj (_y^»oj-<iu *-*i»J C*-<i9 (_^ 1 '-^- a J^""" 1 "^ 7-I^J^?l £-"»j3 ^tPV '«( VI (J^3 *■) <Jo^a\ lull Cj^Lxa^J! 
^j^ flJI (_£$J3 ) (_^a-£j) JL^vl pjjJJ ki- ^p- -ij-iiil JaLjjJI (Jlili (Jli^Lt-ajJI (j^J j_l=jI (_Lcj>o (jr kaJLJ ^■jjjj.l JaLjJI 



Q. 



H-1 







-■ --J 3-5 <?■'-■ 



"3 



( Qjai.-. ) AJl jOq L-iijfa. .-.1 fLlijJ ^°j 




j-^jj ii^>u cjM^j Lt a - : (VO (j^jul) 4-u^.t^UI ci}Luayi (Y 

(Jli La Li.u.1 1 2Lclj_o l-lsoj 4_ii!LieILa j) 4_jJIj2L« Lai i 3 j a i a ^_ ALiip-iJI 
1 (jl <i>*1 cP-J' t^J-^j' o-* 3 J^"' Q"^ Jl g i nil (_L*reIu ti^-j^o <_j^2!ijl (j-u 

<uiu-ll tuLaLxiil jLllcVI (j^c 2_ jl>*VI c-^oj La== < aJLo^JI JutlaJa 



62,_^i 






4A>*j_a <_ij^iL!l (jj^-i" (ji 
( J-jlj i La » ' a )j_i_u= J^— i "■; ALiip-iJI (. l3c < u ajj (j! 



C« O ** 

O M S> 



J-Ijlifl, 






Yal 

He^3i43MhLgt(Q 






- t^Ucjyiai 

40rnm LJ ^L^iJl jl*_l!1 •> • < ^ 1 ajjjI.1 i^lis j^Lj Jj^jj^ ^ys i^La aj^Ij-j ajlLsS ^yal 

27mm LjJ ^L^ill jl*_J1 ^- u^jt (\fcj^ J^JLh 1 o-* 3 ^° ^iLh 1 Sjtlai ^^aja 

j^ y,^ ^y 4j^i^j 80mm ( H ) £L£jij 1 50mm ( W) ^yL ^UjL .-.m.^v ^LiMti **._$] J^ 

jijjjiI (_yj i -: aj ( _ y IaJLa 9mm 
^J -uilio 80mm ( H ) ^UjjIj 1 50mm ( W) ^j^. .>L*jL ^ j^u? ^b^ ^L cji:>Lcl ^y Jau 

Jijj-uI (jlil -: flj ( _ y LaJLa 9mm i_.Lc.i-u (_i,.ik>- 
3 >j I U t I ^LftJ^/l Llul-v J^J^-l!! (J^lSj 

. 4_L^uLill ^Laj^?I l-julua. (j^lBjj <jv^1!I (_L_j£jjj jLli*-; 

( 4-!L><JI 0jui ^_j-loLi.u.U ) 4_u-ul_La *_1A^>0 4_2j^l3 jLl><J 






2*i«s i Jj£«2 J ^i**ii 



^u-UtlultL^JVl 



G.S. PROFILE 100/65 mm. DETAILED SECTIONS 

FOR TURN & TILT OR TURN WINDOWS 

WITH/WITHOUT FIXED PARTS 




H.I .KVATION 



fJh . ljjjj Jla Jiii i^sL^i, j| 

. J * .J .*.n ,-,! r. l Uil l . \t, A it'.. J 

jl A_E ^1* iilL-i LjijJ ^4 Lfcjjjjj 

^Lvjii jj (.jii^: ijUm ljjj Q^ij 

f* T I AJJd . J_jj1I jl 'j i t II 
. *l j-frJj »t_-ll <MJLb 



© © © 




e5F e5T fE 




VERTICAL SECTION 




HORIZONTAL SECTION 






2*i«s i Jj£«2 J ^i**ii 



^■UlluULJJVl 



(t )J«aJt£u>l» 

. i-u-uLllI .iLftj^M t_xj-o>- (_y2LSjj 4^^111 (Jj^Jjj jl^>«J 
( 4_JL>J| o JlA I§_ (j^=JI ) 4_n.ul.La *_lc_>o 4_ajj_L_ J-^*^ 

, . 1 - . ., I I iAuLjUI j Ujuj&U 

G.S. PROFILES 120/84.35 & 120/42 mm. DETAILED 

SECTIONS FOR SLIDING WINDOWS & DOORS 







JUAkS _J JjS*-3 j fkJJbUi 



^u-UlluUL^X 1 



(0)jj>6 



(1)jJ>£ 



(V) JJ>£ 

aj_u.lt *_L_>LJ2 J T~ <_jjJlUJLI 




I A ^lolt 



.^i nip 1 1 1 n pl l lr| Vm II p ilnll I nnln II niiimr) ()ll 



gjLd^jJjL&ibSj (fcJxUl 



■c* 



La LgaJI 



, 







/A* 4,,,,M 2j1ju>J! jLSjI J} <_JLL]I J^jjt: ujU^UIaVI^jImm 

j (JjLLa^J (j-a i^J^ JJlC j (J-c-C dsVjLLaj <J1jLj1_<j j '"'I cala £ys 4 I al ^— " a £-1-^3 4-<iujj : 6ltf I lilt) JjLtf^JI 






SUd^l 



(j\J 4_l2 4_<_uIjJl!I pjjJ ■* LflJ.) * * 4_ fijLVjJI 0J-& (jalJJ JlJ «UJI 4_ ( LliTu.^-1 aTlLi-u^ 4_<_uIjJl!I *_jjjlu ^Ldj L«-£2 Lai 

(jy lc I /j^j^.U" *Cll2 ij^j ta.ll I £.j^><JLj 4_^aL>JI *.ljj>- ^1 (jy^*- 3 JlvjJI (J_<aL=3 (jaijjjij ajj j (jt JL«jl!I £yi '" *^h "' 






i_yjjj Cr^ aJlst" i lit I aL>JI pjj t _ ( .i. a> . ,_£j..i-l Jl fl Ltfu - L o (j^3 4_tcl_u^aJl (J_s_*jl *Jalj^a <— 1 1 n * n \^ja < rtl"i->o 

— : £y **' a Jj la ' (_piji9Jl ^_ 

tiltjl Jl*J *U-jJ 4«m^U *lj^*Vl «U2 l^aj (^jJI t«LX»Jfclll A-ual aUuSVI oJUk <_yjj (<U jJ I .... fU-uJa 4-Cr^-" 
.*J2jJ,l ^_ L^_u~3jll! I Jla^cj < ajJj\jjI 4_jJJl«JLI <Jljl?.LiiijVI <^u±2 j^Jl LJLj<jI aj (j-aj h^9^y l*J Q T* ' 

(jy ic *u.a]a (_|=3 i^jl^o ^J->«J ' <-u±2 (J=3 ^- ^""^' (J-i.ali.uJ l— uu±S- <JJj-<5 <— ll M^lll \-L& (jj)^—->"j 

4 L^jJsj-CJ 7-ljJVI (JljisI J (_f.t.uLuJ L*J iljlsj 4_xiajj_C (JjJ=lJ 4^^b. (_3^J2j ^_ •»■ jA ,^»ll 7-ljJI (jjj^>iJ AJJ 
(J-qaTllI 4_c£.J-<J i_3^J2j_!l 0J-& (jj^— •" (ji (_(j>iJJ LJL=j_iIuI J Ljljlsl (_f.t.uL(J i_3^J2j ^_ (j^^xJ a. t ^<- VI Ltiajl 

.(jLLLaVLj (JJjLSj 2j_LJ.=3 (jljjl 

7-I^J^/l (jLs <ijji= S jJL (jjjjelll jlj= 4_!U- 2_ J AjjLsjJI (^t IJ4AJ (_aL>. (jL=u<3 2_ aL>JI jljll Jai^. l^>oj 

(jlajJiJI I JljJ <_>^L>- (Jj^j ^Jc jI i j (r^lt 4juLa 2^Lw (_>ijj (JJlah^I j 
S (J-«j«-!I *J2lj^3 2— cAlj^=AX\ (_i-uj3 ajj ( ^j^" 1 :<_>" 







j*1j j J*&* J i i»i*Ui 


<Lu-uIiui»Ljjyi(Wa 








gUAail £LD| ^ 2UJL&u41 ulj^l 


L^-t^j jLiiolU 


^ cjL=xiil j *jjLU! 


^j-a 4-Jujj l^iio M-2 Lu>S3 < 


Lulii (jijjil 4-diljL«II j olj.sVl j-l"l<3 


olXJt (_>iuLJ (jl £-« 


Tg-LfljuaJI 4-<ijJ ^- LJ-& LL«-a J '^~-J ' i*-—' Cj\ JuJll 


Ly**i 4- ^dp ^ iA»" o^*i i>=^3 






.Ij-Lu 1 ti^-i (_>ij^JI J^ 3 ^r ft^seT'-'-'^ ^ CjIjjV! 






v 



j^j_LaJ| L^_La iIjLvjJlj A-jlaLkaJU (JjLLaJLl oJui ^^Gj < 4_jJLc-*JI ^j ■■ ai-i aLlSU JaLLaJU (j-« 4J2j_La_« aJlJcj-i-uJ Ju2j 



fr^ 



il ,>« XkjiaA 9 J^=vi 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



;-<.1jJ| 




lJsjjLscjJI '"'I <^» S aj (^jL-u-jJI j (jt Lia-)JI J (JJl*JI Lg-La TcjjLuaJI (Jill La <La {_yi JljJulJI <_dl_Lii 




3jJ2 2-iLjjJ ^i^ 3 f'j'-V 'AsO - * 3 Cy*i ^ii^d (J-*^ ^° W-^i HjJVI ciJ 01 ii c-t-i-ajv- Cil m^-iU.1 o juk cJjQioj 

.(j-aijl 







gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



7-jJ QjCt jll~=3~\ i_y^2i ) JJijJiJI T^LL^U J 4_=xj^_lxl!I 7-IjJ^L! A JtitlxxLjJ 







.4-lLlC.^I (_>-aij (_pJI Ajpl jJI ■"'! ua.HI Liajf dJllA 




J 3! > Ul a ^14 J-^ 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 







AjpljJI i_a1_^»JI Ly laJ 4 Lt^aLaj 



5 •»■ j a LaaJI CjV! ^)^**.' -SJ-C :(j-u 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 







.( B ) ^LL^UiJ C7 ii^aJI 3 ( A ) ^^kJI 4_JUJI ^LUI J^.t.tl ^jj 







gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



<_JLSJI L_JL2 J_LC (_ 7 J^*J! ^j'j 



J cA 2 *^' *djl3 ^r L$_^*-"j (jy i fl -t-o JI C-JLiJI (Jjo (_|=3 *&j=iuSijjj 



[J ' D D Q 


□ D S 


0. n 

fid 


3 J 3 J i 


w 


0> I 
E 6 


4 


crla 



u \* i, J \ j iJjJjtJl U ji;^it l oLuLfei-a! (Jui Jjjla.1 9 J*** I * 



( (_ 7 1>J! <-— it jUr (J-i. a JLi. u J 4_<jiIjj C-U>«J (JT 1*-<W ) 

- :4jJLlJI jj-«Vl jLlcVl (jyu Jl-WIj (jl «LJLc c^>«j rL^aJI 4 Lt^aLa ^yjLc Lo 4_Ju_*j ^JljJI J-aLstJI Jjj_j LoJiic 

4_JjLjJ^J=xJI tlj^i-LI^O^lJI 4_JJV^Lt^5 (j-« Jj=LjJ jj'\ \Q 

^kaJI cj3l_p. (>a jL=b]l (D 

.15jLuJI oLLutJI (> o^iJI LLL. iJljl (d' 

S (j^JI CjI n^-iLa *2_ (jyl^JI ^ii'j-^ rt^— i"fcl]l ajj < <iji^—i :jjjj 
3 L^_iJI^Ja x_a (jy Jj>JI <J1jLjJLc£. (j^« ' («-<-"jl '•(_)-" 

S i M^UI (J-L<..jj JjJa 4j aLaJI (_y.t-.-u ,jjA\ ^Ij^Vl La :<_>* 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



(_aL]^M iU;, >i"j 4_p-jL>JI i_aL1^1 jiJlajj <1w^>«j J-«-*-JI «-sL« Jj^~ » "<" ( cP^!' ^ ) cy-^' ^U^ 1 -*^ J « ^ ^ 

. J^JtJI 2»U~o, ^^ic ^^jsJI a^c j_utl! 4_5t_jlj Jj^~- "'"'^ 4-lLaJLa I§_ j JlUI i— )Lu.aJVI L$j CjJ^»o 
JjLJI (jyic I fcila. (Jj=l^j (j^UJll (_>^aj tiJLl^a J^JtJI SjtlaJa ^l^« ^ylc ^rti! (J^JtJI 2»t>'oi 4_dbLJ2 JlaIaj 

4- jiui -il-£>4 -sL^V I J^* uj^jl? -^U^^J lP=->*^ fL^J <j^=m i_aLlVl jta J^jlJI 4 + W°\ C3 i>. jOt. 

<JLiLu_l>iJI JlcLu Jl I Jui (_£.SJj^ ( (jr ie-Li,ijjIL? I <-uuj3\ (j^J Y 4jLka_La £-) (JT ij><JI j.~3j_o (j^l JljjljJI i_3j_kaJI 

X A ?i t-i i a 4_) (jyl^JI j^3j_a ,j-a L-ujJi]! i_3^1a]l I§_ iUt t's> -SL^-I Jl '- L ^' L^Jii ' (J-" 1 -*-^ 4-*-taJi] 4Jj)^-i 1,1 

( _ 3 jJIj Ajij.~3jJ,l 4-flIaJuL I Lai < iJ-4-*-!' A * " S 1 3 jj ^— 1 1 1 dj Lt-u-re-U (_jjLS3 J '^"^J* 01 ( (jyie-uij^LlI j«_<jijJI (j-a 

7=_L*^s3 L^JI ^ylt.a-1 < (^-iliJI i_a-j£=^l]l I§_ j-i^Ju (_£l L^j^ CjJl=»o ^La 4_!_sL*jil i_al_i]^?l 4 alaJLftJ Liiajl <— 3j-*3 

*.lj_a->JI ^i^j 1 11 2 1 Tc-iis jjj ( (jy re- n i 3 jUj I jtu-ujJI 4- \ 4 rtl^i ia ) (JT J->JI (J_l2 4_Lc (^yljsJI Jjuj-jjilu aJj 2j ?" i u a 




** 



_ij2l!l i_aj^juo £ys ^Icj^jJta <b (JJlLII i £Jj i n^LJI £ys ?-_ji! (jy^^ J-*-' 1 ^-"^ L=e-^= I J j-f^ill I I JUfc J^^y^ 1 o^~ i 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 





o^) 


^i 


V 


o of § 
o o 9 


"b o 
-b—oi 

o. o 




<LaL>JI (jyic i _ =T Zt_=^_1 1 ) <Ujl Sjftjj ' (J-i-iToJI 4jLki£ (_paj-c L$j Juij-J (_jjJ' ^ J in (1) {j u-aJb (jt Jj>JI 4_ajl_La .iljijjj 
2_ 4_La j-u~xj j^==t jj^-ij <_^J^' <JL^-" 4" t-SLJV! lL> LijiaJlj aJI t-i"niil <j? Jl^o JiAII SjtlaJa ^jUtxLfl Cy lc 



jjVi ^JUJi 4. ^^iiai ^^ji ^ji j|j>3 tiUjJ u^j < jtOjuji 4. jJ^ji . 



. LiiiJI <JUJI 4. L^ 




V^j aa <> ^ 






S*u-ujJI *_« I fc^> J-Le, 2^m 4_j_u I§_ J^a L»J I j-u.<Tl! I rj-«it 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



: 4_jJLl!l J^I^aJI (jyic ( _ 7 1>J! tfjJi] (jA-iTaJI AjtlaJa 4_aj|JLa Jlajaj 

. JjuilJI 4 tt-l^ (JJl*-<J f-^j (Y 

4_aj^Ul (_£jJiJI _l1 -^3-3 » La-Si, I 3_}LjJj < (jt 1j>JI JJ-><-l 4_lxxl1!Lj 4-<-iJjj-oj (^^j-Cu-u-U »-La-SJLl jl JtJLa (Y 
. Lj'jjJI (j (i mi" L_*-bel] 4_LaJjJI oLsol (jyJi-C m£.S_£a£. (_y-^JI (jj*~ij (jl c. ^>o < 4_LaJjJI oL>«jl ( 1 




QT O 



ty- 







23 jis^ 

: (jyJLl!! J^-i Mill 2_ L*~= iljLa >ji^"il ilaJjJI 




iLs^^k- : <J-" 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



: aJLUI cjIsMaJI <.,,,,^ L^JulII ^lyVlj jlu^lt C3 ir t U ^1 jJI jJaSJI . rt.^>;t ^jVl Jl^J! o3^=-i 

. ( 2^La J=J Jjl JLsJI £ys 

7-ljJ^I Jjj-CJ Ji - i L >1 -" (JT 1 -^' L£A}^ ^^P* ' , ' J Ik U (JT^' J^* ' ""^'' jl-^2-* 1 (jt^ 1 ^-t^Uccl! (-djjj tJjjLLnLll 

. (jyl^JI x-iisj-a Jiic 4_jJJl«JLI 

. aL-uII (j^s L-JLi- L-aial peJa mil (jj^-ij (jl t— <J>iJ (V 

. 3jjt Lgajl 4j^|jJ| £ys 4-ftj^La j'^l fljjj^-ill (jyl^il Aj^|jj_jl*j (1 
. L^j r-j.q.i. u . U 4 ojMI (j-o Jjal u^>- j-*^2 < a LtaJb u^>* -S'jJ LaJiic (j^L-oJI (jyl^. (j^><-JI iSj-^i (® 

e^Lj-i -it-ijj (^J-Ilj (^m^ttl ^IjjjVI ) m^ttl (jAjIII jLlc^l (j^ju Jl^VI UjIji c^o ("I 




^ ( _ 7 1tk]I Jlic LgjLclj-0 L-Lviyi <— iIjLiTlcVI La X^yi 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



jii~l C-*-^«J_9 ^Irtrn i_JLJ2j <£^£- (J". 1 ^"" 1 ciJLJu-u tiJUjJ -ajLJeTn.uJg ( B^Lil i f l<iin ^^yic j_p Ll! I (jj.5 U j! Z <— 3j^>- 




jr^< 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



^LLSII, 



- (j^aV^il 



aL>JI x-LaLSil till J iV^UI tjLjL^l! i^j^l jJI (jtI^JI 4_Jl«-c *'.>>-i (<uj 







( ^liuJl jjisU 



S *u-uj-!l *-« (j^i-^JI (JLiLJLch (jyic- 4jiLo^?l (_)iaju JJlc Iqm 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



<LuAj» 3.slju-aj ^jaj^^JI ,j-a Jij-ujj ^yjjjjj^ iilL-u j| i_aL>JI J^jjJL (j^LsJI (_)j^ l_xjjLJ^?I ^Lcj 

■ *d-° UJ^ ^-La_j^_ujJI (jodjiVl till J k_.-}jLjVl (j^J (V 

..ijLH t^k, Sj-^JI jU^Vl oil s^jUVl c^ (V 

r>»UI ^.sUl! L7 jvjL>JI {jjs Jj^a\ Lt 1^IJl!I l_lJL>J| iffin^-uJ c-^>o (j^L-JI ^^JLc t^JjJi Jiic (1 



CA ^L^VI CjjJl»- «_Ll 4-bLtlt,l (_aL]Vl AtiU'ta '2- t-l^jj^l aUJ 4-aLjLa *Jjj (jt (../^j ("I 




(Jjj=ljj < hii^ cT^^^ 1 -!' 0Jl4 jl Jl2 *u ' ■ l J Ua 1 1 (j "j SUll ^ La *j 1 (j-^V Jill Ja^iia -^j (J-<J-*-!' 4_*_La3 (JLiol j«uj 

2 % l3 . 1 1 « U, I SI *, \ t 2 SI \ . U> 1 1 0J_<i 







gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



VjijUi<,i*ii*uSU(o 



jio^yj j,ii k 



LLJI ^>ll 







, |a,..l l <J>_jJI 



(JT J->JI 4_JL«jl! (3-j-i.u.U i La-LkaJeljl r^JJ^ J'-^ 5 ^ "^ J! T^-9"^ U Ju ^i '^J' ^J^J *J '.'^~ l ^L^sLo-mJ ?rL*^5 (jr^ 1 

ill 

1. 1 1 

1 




^lUl ^ . 1 1^^ J .Jl J u j—k. iilo i 









gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



2-iLj (jr it 3*.Lxl>JI ) r-L-isJI H^Jl 2frL.iL>. 2^Lj (JlLa ^iijQita i^jj-l 4_loL». (_al Jui^? (_y^*<JI t-liljlor ajLJel-mJ 

( _ 3 jJI ^1 LOJI ?"'jJi ?l£J-C-1 aI JlJt"i i ii VI I JJb 4£La~\ (j-«J ( i—alj-La 2I c_JL2 ji ■* fl "■ ji jjij-^*- Lr*-*-^ 7- ' T 'j - ^ ' <JL\a 

r-L^aJI 7-_jJ (Jy l3eJj ^^p* (jlsjJtJL I fllo> ( j^— 1 <n Vj (J^iaJL l^lo> (j^-i <ij (_yJ'j Cj^liaJLI 2_ aJlJcIj-uj 

. J^-— .*) ajj^iII tJiiLLui j 2j_<jijJI aL>J '2- L7 L>Ji c-^LLvc ajljcTli-uj Lv== < ( ^ i J^~- ■*"■•) 

4S 












j 



i,^&aji iiiui « ii>i ji*Ji ixiui .^>ji < iiJui 




^r 






34 j£=^, 






OJ2j ^_ L$jJ1 ?-_£>- j-!l J^j i ujJ 3JL-uJ-<-uILo j ■* qiaJLa 4_"ajj_Laj <jjjj=j_a jlji.1 '"" a .-^Ij * (^^JLc (_£^*i>ij <JjI Jl^JI 
* t-<rUI (J^a tSi ~ t^yle. I flU-fc^ £. ^gj!b»o l^i^-ilj !^)>>tj (j^l ^g-t^iJl (j^*^ (Jjl Jl^>JI pjiA ( ^l"-»oj <JvL?JI 

(Jj_">OJ (J-«-«-!l 4_<jiIjJlj dlLJL«JtJI (_i-JJj.J AJJ I J-^uij (jLijJI Jj 2 ■**'**' Vlj ^^Jl 4_JLc£. (J^lS (JjWl!I 4_jlLi3 (jL&J 

4 (_ 7 J-oj J ^^l^iia (J-i.aJLi.uj I§_ <JJj-« Li JljjIjj (_LiL*JI (jjo t-JIaj (_pJI <— il oflU j <J1jLJL«jl!I jji (_J^a_atJ1 <JjJ^ 
Sjia^JI j| "Lc^il jL^Jl rfUJ (jl 4-<-><J Liajl < I JLJ=uij Y "jjlaJ»JI (JjJ3 V aJ2j S^iaJ»JI (J-c£. (j"""' <IJ ^ ^-^PV 

. <u*a "U^JL! o'j-& (_L^Jij l£>M JLcuL L^IsLjjV jj^JLI eJayi 4- 

2j_^>>J J (_ 3 -<jjLj"a OJ2J ^r j-*JJ J (Jjj-aJi (.j-Lc (J-«Jl!I £-JJ>J r<£j tlaj«J (J-«JJl!I O jj ^PJ (3^ O^ 3 (J"*-*-" (Jj^^ ' Jl * j 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



2b-L4i 



L^kiu 3ij iJLsbXt u L* LA I 



i /i ? 



A = i h 



£yj?\ ^jiju 



I * 



Azt-h 



£S 



_i 



4--/^ 



4r/./i 




. /, li2 



h=m h 






JUAys _j J^uiJ^ fkJJbUi 



<L ui*IiuifL^JVi(Wa 






/» - 



rf 2 -7l 



/4 « 



71 ' O^ 71 ' d 2 



A=f-ID 2 ~ d 2 ) 



A = n-d m *b 



D + d 
2 

D - d 




«pji* l -JltLUl 







juiys _j J^uiJ^ fkJxUi 



L 




— -A 


8 

8 


80 





80mm ® 20mm „^„ 9 
A, = = 800mm 



A 2 = 80 mm®90 mm = 7200 mrrr 
, (30mm) 2 ®k 



<L ui*IiuifL^JVi(Wa 



706,86mm 2 



A = A! + A 2 - A 3 = 7293 mm 2 
A= 72,93 cm 2 



IJlfc 



: (J7 jVI J^ Mitl 2_ 4_Llj1I ?g_Lfl^aJI 4_*laJ2 4jvLxl/j c 



M^» 



. ,20, . 


Js^kL 


in 




1 
I 


60 



A = A-, + A 2 = 2075 mm 2 
A = 20, 75 cm 2 



YJLw 
A! = 60 mm. 20 mm = 1200 mm 2 



/ 50mm + 20mm x ___ or ,^ 2 

A = ( ) ® 25mm = 875mm 2 






JUAkS _J J^uiJ^ ?W^' 



<L u-uIiuitL^JVi(Wa 




(_,_& Lai ?rjrt .^-itl ^01 = 300 mm ojt~.q «JL>. ,>»^>J cr^^ »LL^ J-*^ J 'j^ 

5 *U.g]L till jj 4_<3J^UI •»■ jA.^,11 <j»Li-u.a 



TJ*JI 



A d 2 ®7t^ a 
A = <8>- 



360 



A 300mm 2 ®;r 270 ro ^ „ 2 

A = (x) = 53014mm 2 

4 360 




tJLw 

di = Cr >.jLk!l ^>j_La2j A = 14,92 cm Wj HI ^ <_jj /.? . U^ * ;*J ,„<■> ; i^, 
S^Lds^ljJlji^Jl ^ U <100m 

tJ*N 



A = (dl 2 -d2 2 )(g)- 



^ = ^-^^ = lOOc^- 14 - 92204 = 8W 



dl = V81cm 2 =9cm 






JUAkS _J J^uiJ^ ?W^' 



<L u-uIiuitL^JVi(Wa 










#1 



TOO 
300 



sS 





25C 








rt-i 


I 




J 




/a -jl 


1 


<jr 


— I i 



oh 


£/ 1 \ 


V 


i« 


*PlP 


•l,': 


i 


| so 

100 





@E3f 






JUAkS _J J^uiJ^ ?W^' 



<L u-uIiuitL^JVi(Wa 



L4U di^L4li JiittoU ~AajW\ £!>fal ub-U* uU^ 





M 










f ,<r 




1 


tZ^ 


^////A 








1 


V 


\ 




-. 


10. 



A g JJaiuJLI <^L^ = 100.60 = 6000 mm 2 



(abcde) J^^UL ot^^ll 



A w = 



j^U 






= 4 = 4 =^5 + ^° = 150(W 



A = JiuUI ULS ^Lca^ = A g - A w 



2 2 

= 6000 -1500 = 1500 mm 2 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



:y^ru6ou'ASy^yUpK:(^cl5ySJtcqEtT Of IPo^d#tcD 



S^:;^ 




4,75 4&JL ^.u* c ^i (\.\j J5U 



r t5UI ^J kli (A) jso 



.U, gS U) J£i 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



rl»IalU j»L^V Jlj£tfl 4*-U*> jL^ 



Al s^UJI i^LJW + (A1+A2) c jryjuiUJI 2^Lu^ = AT ^L=JI ^LUI 



Lu^UJI i^Uoi! 



AL = 7rxdxh 



jii. 

~ u , ..V ju^ji ^LcJU t_iL^v c-j^lkXI (h=100mm) L^UjjIj (d=50mm ) Ujial &ljU,,,l 

Son 2 sj^jj ^l^i^VI 



: J*JI 



AL = ttx d xh^ 3.14x50x100 = 15700mm 2 

A = 0.785 x 50 2 x 2 = 3925mm 2 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



JfltfllbijaiKV 




l\jj — Ai H~ /i 



= ^L»J! o.UI = AL 

SJlcLSJI i^L-cLa = A 

4,l^tl ivLJLl = AT 



(d=65mm )43j^La jJaSj (L=1 60mm) p5UII ^UjjVI ^UL^ <gL:Lj J-«L-S= e^L^= ^ 3J J** 
S cUjjjai ~U...f ^l^aV AT Jul^aJl ^LcJll t_iL^v c-j^lkXIj 

Jail 



A = 


0.785 x J 2 






AL 


_xxdxL 
2 






AT 


= A + AL 






A = 


3.14x65 2 
4 


= 3316.625mm 2 


Al- 


_3.14x65x 


160 


= 16328mm 



AT = 3316.6 + 16328 = 19644.6mm 2 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



j«lUll^i>Ml(t 




AL= ( -^±...L 



A = (D 2 +J 2 )x0.785 
A r = AL + A 

AL =cm 2 03 

A=cm 2 0c 

AT=cm 2 0c 

D=cm0£ 

d=cm 0a^p5iiQ5g(Si4^ 




JL* 



d = 15mm D = 35mm 



L = 80mm 



Jail 



. (D + d) 

A T = X7TXL- 



(35 + 15) 



= 6283mm 



2 2 

A = (D 2 + d 1 ) x 0.785 -» (35 2 + 15 2 ) x 0.785 = 1 138.25mm 2 
AT = AL + A^ 6283 + 1 138.25 = 7421.25mm 2 = 74.2cm 2 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



fkJAfl (\ 




A = S Z 



s = v^agfl^u 



AL = 2xsxL 



A t=A + A L 



2JlcL&JI 4jvL.u.a 



aA^W <s*LA\ 



Jli. 

: ^ Lo d-cle. lil J-«L= (j-C-LjJ *J-*> -i'j-2^ 4_iL=lJI AjvLm.U Jl3*jI 

L = 60 , S = 30 



AL = 2xsxL-> 2x30x60 = 3600mm 2 

A = s 2 -> 30x30 = 900mm 2 

A7 = AL + A -> 3600 + 900 = 4500mm 2 



j*n 






d= 40 mm 
h= 100 mm 

L= 180 mm 
d=70mm 

L= 60 mm 
d=10mm 
D= 30 mm 



JUAkS _J Jj&tuJ j ^i*^ 1 



<L u-uIiuitL^JVi(Wa 



cm 2 z jlx^j ^LUL-^, UjL^Lu ^1 ^I^W.VI gU,»y <J^=JI ixL-ll j^jl ( ) 



: ^JLtfL^s 43LiLu ^JJI cUjjiai jJa^V ^=JI ^L^tl jl»jJ (Y 



: f^h La O-a-le. Li! (j-aSLill LLjjitAi! 4_tl^aJI AjvL-u-U Jus*jl(V 



4(a^5A^ 



L= 75 mm 
S=40mm 



: (^JLlJLs -^LLu e^L= lit o-tLij J^L^a ^j^ ^t-.,„V <JL!=l!1 ^L^JLI jl^jKI 






JUAys _j J^uiJ^ fkJJbUi 



<L ui*IiuitL^JVi(Wa 



j»J>l! 



j!jjdJ!j»> 





L 




(C 




U L^J- 9 


M = 


F . L 


F 



M obi^' (0^ : cj-«-^ obi- 5 ^-^j^ 

: ( jiljjJI ) tiJJi <U!lo1 (j-oj 
J-* J ' 



L 3^iJi ^b^ <_b^ -^ 

(M) obj^' (*J"*^ '"^ C -b- i <J>k 2_ fijJLlI (-Jj-*^ J-^aL*. ^q-iaJg 



M= F . L 



(N . CM) ( xu-u ) oJ^jJ jl (N . M) j^o 2 jlv$j (j-^j obj^' f J^- = M 

(N) i^y^p 2 Jlv^j (J^jLSjj ib^J-l' SjJLJI = F 

•(jbj^' ^ La rTlj fijill j_pG tLai. jrtJ ^Jlj^utJI JlJLjJI jjij ) ZjJill fb^ <J>^ = ^ 
(CITl) <-uj jl (iTl) jILo i Jlv^j (JjjL2jj 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 









: (jj*~lj LdJlic (jlj3l <JLv I§_ 4JLSIjJI 7r i I S->~ (2ACJ-<J' ^L== *2_J 



jLxlaJI oL>ol £- jljjjJI <aj-C - (>-*^l ^W^! '4r u'ji^' ( a j" c - 



M1 3^2JI pj£. = M2 2^2] I ^ 



F1 . L1 = F2 . L2 



: (jUs J^.~tl 2_ L^j j!j3l <JU 4_ eJL^j i*flljJI ^ . 



M Left = M Right 
F1 . L1 + F2 . L2 = F3 . L3 + F4 . L4 + F5 . L5 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 




tJLw 

. *U-ujJL x-Jsjil r-LuaJI (_yail F2 SjJLlI 4-4JJ2 (_)Lm>. <— 1 j I tM, I 



J*fl 



F1 . L1 = F2 . L2 
75 . 160 = F2 X 25 



so-J <- 





300 f- £ I (0) JS^i 



jj)U> 



(t) js^ 




-j25f- f60 --[ 





(V) JS^ 



•}Lcl ^fc-U^jlll AJ-<-ujJI 4- F 4 t^llll ^J-ill 4_A_^2 l_LLO.->.i .\ 






JUAkS _J J^uiJ^ ?W^' 



<L u-uIiuitL^JVi(Wa 



i_3 2 I i La *<* ^i j -: ' saj 1 1 ' ^^~ '_' J^ (jr"-^ BJlSjlII (Jl *^— i "< V I £j-lj <— ijLalu -Sj-aJI '" „^ T* J cr^M^ J^~- tluJI J 4_j_<3 
:< jr L I o^ lUjmjtl .ilj^Vl Jl^-i mi? (jia*J Lui <j-ujJil<-u j c CIjVLjJI 

Aj^jlj (J^~t mi") aj->'-S (JjO *j^>- rfu-uj-) JojjjJcJLI 1 1^ i uj f<u-uj fSUJ^ Ja^^je-c l ! (jyia^l J (jT JJlljJI I l^ (7 Ml 1,1 f<U-Uj rfUJ 

: (jyjLj La (— i L . oj> o ( _ y laju 

£ = -xl80° 




: (jyjLj La <— iLi. aj> o ( _ y LaJU Aj^jlj (J^~i m") 



'SB 







JUAkS _J J^uiJ^ ?W^' 



<L u-uIiuifL^JVi(Wa 



j ( j3$J( J5J0 c,-^ Vj ( luZmm J ^m.J fiOnUJI <^£. ^Jl (j^lj £_Li3jl cr^ i^Lc ) fj^U er^^' 




33° 

. a . 










JUAkS _J J^uiJ^ ?W^' 



<L u-uIiui»L^JVi(Wa 






















50 


& ° 


. 20 . 


M 


. 20 . 



( d=70mm , 1=1 OOmm ) CT ^ « jLu? ^^^ 

( d=85mm , d1 =55mm , l=90mm ) Ct a tf jLuI ^-aSU Jaj^ka 

( a=50mm , h=80mm ) ^L L^= tf jLul ^Lj ^ 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 






iS^Ji L*- 4 J-«-*-" A_*laJ2 ^yic L ya2X\ iS-te- 



Jj *-LUa Jl». (JT i£. VI i^jTb^J >ii A 



<a j i ta ^ t, I 7r La ( ii 2 1 f ft-i-iu 3j ( ( 1 ^ (J^~ ' i"i) (J (r^irt II A jl or *uj aj Jj^iuJI (jjp^~i" I J-u tiJu J Jlju Jjv (jj^~ u J I 

. A_L<iii* A_jiiJ_S a_u_uj I g i •■ 'I >■ ' aIjuuL LuJlv 







Jaijl ^J*- 



■oilil Jfr <J aiJl <uL>£ jJs 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



^j^> till (jr =x2 (jv (J* '*!''' <jLki£ jLiu>ol Jl I jl& i^-s^j (_)^5jJl>JI <£jlj <^j.slj L<Jl=3j t ^ I gj »^ ^-Luj 



..-c^- 1 ' ..,\_i 




43 j_w. 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



. (jia^Sil <-2jJa (j-a JlaII 2jJ2 Cxj^Jal 




^ytajl Xft idljll 0>l* 



£jL>- Lgja^jjl Jl 3jjj^-i II C)l Laa2XI *2_ (_yis2il (jljj^ j^3j_a £ys Cjj^£ £^.> a ^r (J-*-*^' AjtlaS J-^3J L^Ji 




^' ^-» J?* *J*j 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



fijiUl l£.U.>-u (>o \Ymm J I * ,\ mm ^ LgiUji j-Luj * .^j.^^ti s^m dtu ^ ^L^ L$jV iaLxLa ^^-t-ujg 

-SL^I £^c 3jLlC (j^J (j^rtll (_j^~>A £rU ^juojjLia^XI 2^UI jLii^xjl J I i^-SJJ ^sL-ull ojui a^Ljjj 4-^3 j) > r^ <t t, 1 

1 , ^ 



I 



<ctr-J 



46 






jjj 4__L^Ll!I tjiil oL>JI * LlU iji 



4J>LJIuU*Ul£ljJi 



. aJL>JjlJI <_j$Jjill 



j^jJ} ftkoH ^Aia 




— ^250 — 



__J v^ ("-* ^• A ^ s 









gild j J4&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



tiJL-flJIj LjjIj ^^yia lxJI <-d ill (jj_^3U CjI M^-ilII OJ & 2_J ~~ : 4 j^-ijtjjjgjfej j ^=> cA uaJLa (C 



0>^" w?>- 




S)<k)j£& iJ-Ull r^M 1 ,jA4* 



6lTim C7 Ijv Zjo^aJI diLsLu-oJI Oli 7-iyVl <_>-a-2J *Jl3c1l.uJj : ixaljJI diLua^o (D 




(£lji ji) A*4lj ^rflA* 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



(jj ^--"j 2 Sj^jJI <JLiL==iLfl lxJI Cjli 4_Jb^ia]l ciajlj uil\ x taill ajiiej lxlJ : J uail Cjli (Jill ua-flJJ (Q 




V 




\i^\ ^ai 



jljn ^rAA* 






•+■ 



oiljlVlj ajjj! jJI JL=xuiVl u^?\ ajLJel^ijg : ajjj! jJI «— >l laaII (Q 



^Jyb ^jAi* 




. (j^rtolt ^LslalJill JijJl^JI lJlJD (jyJJU I JL^a (j^irtlt 3jjj^-i 3jJ2 J I 
2j)Lv L#jV liUij diljl aUI *il jGjl Ujb L_^o s^p* *JjL»JI l£JIjVLj ^? Jl:v ^uajj^all,! jljil Ja^J V <jl i_^>o 

•CiJ^ 1 J! if** 5 ^ 

(j^rttl OIjJI (_yiirt2 4jr7j^-i ZjSjJua 

tliV^LlSJLIj (J^trttl l2jlj.il C>-L,lTlJ 4jr7J^-1 ^2j_*.a 



guiiaJI 



gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



j^^U?! 



jaAi\ il&\te$VaA 









F all = A 



Tall 



?lj^>.VI J lll^-lt <ljfl Lalll Jlic 



F max = A .Tall 



jrtJI JI4H 3*l2 

4_!L»- <j-=xJj *j^>JI *JaiLa 4j>.Lu±a j-l£. aUajJb ( C7 ) -iLj^Vl j Mil M Lki^aibj JiAJL Jja^cIII tljVLv 2_ 

J I JlAJI (jLj-Sj 4-1 Lv- 4- ^[>- *' (j-a j-i^af x-t-iiiU <jvLlxl<3 (jj^-i" (jl Cj-soj j 111^-1 II Jmis (jLa^l 4jvj_S (j-"-oJ 
C <Lq-L3 ,j^J j-t-i^ai ^JJ*^— '_' (jl V - ?^ * a _L _L <Lj t-j-3-i-u.I I ^j^> flJI .sLgj>-l (j) (jyj-*^ tiJJij JaJLL^JI jLua3 

-oUi ^1 ( <u ^axJli ^u^vd all 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



: (JLHI (J-L.H.U (jyic WjAlt 5_iJLl!l 4_Jl«jl!I pyiW *JLJeILmJj 

0.8 . a B = tB j,„^tl ^L^V 

0,8 . a all = t all <b ^o^JLI jl^>U 




ii 



V/////S 



EZZZJ 



(MJUU 

Li^Lftjfj Jjj^V SJa ml^J 4jj!uj J^-i uJb OejisjiL=i (ji^tt «jj-i 

4_> -ry^uAS L y~>2l\ A^sA (jL=3 lil-s b = 15 mm 
F = 2000 N ijj all L^J i^j^U! z^ill/U all =15 N/mm2 

( ^j^ui *>ji j^ ) Y '-.""-^ 



(N)J*JI 



r = > A = — : 



. 2000 1Q __ 2 

> A = = 133.3mm 

15 



A r 

A 133.3 QQ 

y = — = = 8.8mm 

b 15 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



(2)JLfc 

( XXXX) j_ajJLi j-j-*- 4 r* '" (3 jua ^ ja iS3j^ =3 o ^ .' * a 

Tall = 20 N/mm2 4j^»uJH ^^Jl ^l^vl jL= ijia 



(2)J*JI 



2 



A= 71 
A= 3.14 X 8 X 18 = 452 mm 



F = A . T = 452 X 20 = 9040 N 
= 9.04 



MB 



(T)JUU 

j-paLtxLa I ${°\ J <i *"i i ill *u-ujJLj 4^tjci3ji > L=i 3_ij_a_a ALiijj 4jLt-aj 



a B = 240 N/mm 



l^| 



(jJulaU <b 7-j.g.i.u.U j-JuJI -sL^I jjL=ij F — 28 KN ^^^ iL^sjJI (jyic aj^j-tl ^j^ll 3jJaj 

aall = 55 N/mm 



(T)J*N 



T all = 0.8 all = 0.8 x 55 = 44 N/mm2 



/ ® rail 2 

A= D ® X => 318 = 0.785 ®D 2 => D = 
4 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



(t)JLU 

jL=ij Q = 1 6 mm j_& J^JULmll aLi^-tll jLg.i.u.a j-LaJ2 <jL==> '^i (^-'-''J-^ 4-»ljl3jJIL=i 4_L==j_a aLijj <L^sj 
L^JU^u J? 6-==^W cr^' ^ lyil\ J^-jt T all = 60 N/ mm2 jjk iLajlJ <b r-j)»(«tl p^Stl jL^vI 

1 = 1 (jL LJlc. iLuajJI 
(i)J*N 



A 


= i. 


d 2 . 


n 




= 


i 


x 0.785 x 


d 2 


= 


4 x 0.785 x 


16x 


16 


A 


= 804 mm2 






F 


= A 


.T 


all 




= 


804 . 


60 


= 48240 N 


= 


48.24 


KN 











gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 




S = 4 mm ^.n, ST 37 ^La ^y : jjudl 
d = 1 mm i*\u,«\\ jl^ 3 

(j^aJiJI l£JLL-u 2_ C7 C JaJLIaJI -iL^I - t_l 

(0)J*H 

St 37 ( jV^aUj.M^tl ±&.[ ) ll^y^ 
Fmax j^aSJI ZjS . \ 



F max = A . T B 

F max = d . 71 . s . T B 

X B = 0.8 B = 0.8 X 370 = 296 N/mm 2 
Fmax = 10 x 3.14 x 4 x 296 = 37177.6 
= 37178 N 

37178 37178 2 

ere = = = 4/jo/m/w 

7^ d i 0.7850100 

4 



C .U;,Ml _sL^I ( <_i 






JUAkS _J J^uiJ^ ?W^' 



<L u-uIiuifL^JVi(Wa 



jddJI jL^-I 2u$Um ^a JJ>Uj 



D - 1600 mm J-^l 
j r yoiJI jl — J*-! k, >-l» P -9bai 

(A) JS^: . f LlJI ^L_ jtU. 



»v». 



-wAllj 



^ s jlL^ij!-\- 

.1 Jit- st 37 jV>)l $* 



r fUte.1, *-» o^c jiii i-a^i ^ 

. iylili .J* 
o\> jsl: *-«4i u_*ai a^ii cuu ^i? iii -\t 

•I J W!j t,|| = 80 N/ram" 
r„, -WN/mm 1 

WjJI s^^ ^ u 




Eg l "> 



(W) J£i 



Ji- J—lll iU^l jS \fy S142 ftjjtl j, 
■ . . -I n^-SSN/mm 1 *. £j*_ll 



JU ffJ . JJ ji JS^JL cftllf t iv -u 

. h a,— (i £** u^ui vfel x* < v 




: JJUI1 .l>Sn j V CJ *JU y-iJI wlji*-J V L~ V jUJI ^ 


A~ 


(iU) ^1 


r^ 


s-4i 


130 


Sl 50K 


85 


fri-u 



ji jb^-ji ,>; ji^i l*j* ji iUj) i-j^ji jkai ul— k^— 

. (Jl»lj ^ai nk* CJiJ "ji* *L»t ( I 

(^ ^L. oli) ^v XL*, ( v 

. (,> C> L i»ji oii) v-Vj ^j U» 



/ ^ \ 1 F - 18 000 N f L-:^ iMji ; jji»ll 

1 \~/ I .„-80N/ m m' * c ^_ll 



J» a. £^-41 yrtill jL»»Ij d - 15 mm 



1 jJUj . 2J mm l^i. jr > ^Vjij ^L 

v l * ^jjiil .USUI ^Ull ^ri^ 



f Ll( j(.L. ikJj, i^Ww C jJ ,j i-jU 

. F - 64 kN J^ i> J-jJ 

r.n -tON/mm' A. ^j*— 11 y-i)l jLf^! Mk 

i-^j-ill ^ (&-ii ,>. j^. Ui ^,,J.i -V 

. d - 1 3 mm Lf^ Jf ^Ju ^L. ij. ^l . 

^^aill jL#»!j . 5114^ fUjJI jAu jW 
V^ ■ r lM - 65 NAnm 1 j* *; f-j^-JI 







gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



■tdft j^Vl (..IU- 1^1 ^Lu*ll JLu~,,,,l j pSuljJI XJIjl 
. 5mm JjjUj <_>^-2i' .UjL^( jj.^xi.i) ,»}Lc. j ■A <^ti *^u j^UiJi jLTl-J (y 



Jj^. ( _ H aia^' 



-30 — 



0T j£=Jl 










gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



£>3Ulljttttl(t 
. 5rnm JjjLaj (_>-aii]l iL^t-i-^ 3j ^-i < ,~„) a^Lc. j rL^aJl r^U jl^L»i!I jL-^1 (Y 

A to 







gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



1 



\A 



^Lj-it J^xAJI 4- La= rjlM <_>-^ (Y 



y f - ; 9 



111 



O^- 



u 






-t 



I 
I-. i I 




58^^=^ 






H40 W50 D50- : aJLUI jUjVL <>Lw sjI^J *U (^^^ 2 j^j luAU ^^lLJLI 

pLajjVI (_y-*3 H (jlsjjtJI (_y-*J W (3-*-*-" (jA*^ ^ '"^P* 

63mm=r,U*Y« = J^WLLiJJ J*^ 
25mm jla^j ^^LlII r i u : i t ^jJa 

20mm jiai Ja-m^JI ,jja JaaJ (^LtJI ^UaJtJI £jJj (Y 

2.5mm j^> m JaaJ ^>lJI ^j2i\ ^ (t 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



^aIIuLlUa 








¥4> 

<— ) j It-ill J UlfiW ( r .L.L.IJj>- «LO>jlJI £)\a].S J-^J^ (^ 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 







gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



Lij^T ^lv 4_JL«jtJI J -i^— " (V 




ALiip-JLi j4-»JD (_£jj>*i j 'J-"-"-^ (»Lj>«i a^cJj 2j_a 1 20mm j La flj Tg-LfljuaJI (j-a BjjjjiLo (3-*-C <— ) jlLai, I 








gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 







* q-flJI i— Sjjv ( ^ 

£>LI cilL* (Y 

( *^j uaHJI *_«-2 ( i 

( Ju) (jia-L^a (0 






gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



Aji^Sj i-£lL-u j Ttjjit-a 7-jJ (j£. fijL-LC L*jij (^LiJI j <Jj ^ I O"^ tl^y J*-" 1 J 



^ 



v a^j *j^>Ji -^j-si dr^y p-^j (^ 







gild j j£&& j _j fk^xui 



<L u.uIiui»Ljjyi ( Wa 



£ ^j *j^>JI jljja! (V 




(J ^> J <7 I, I (j-U^ f«-<-"J ( £ 



.it- 




O 







O-^t ,„tl A—U^jJI 4 ^loll 

.^inlo lliiil ill lq.^ifill pilnlll nnlnll niiiiiiq t)!! 



£UAtf J Jjftmlj ^lUI 



J^^il 



r 










3>ld*l I J* ujilU ji>Ul u^V' 



^jv j fuj->oj (j-oS Bj^vT : SJLfiLm JjLw^JI 



Jj^i ,Vitl cj! AU~a J±£. l^jjOJI j Jj^i r,r,\\ iy^-] Ja m." :3>ld*JluU 






gjtftfl j J^lfi") j frjjuti 



<l uiall ulfl^JVI (Wa 



SUd^l 



dlLdLc-C (— iLn-uL-uf (jrC Aj^IaJ Bji^jJI ojui '£- L-xJliaJI (JjjjJijj 4_j^-LluVl dsLJLaJtJI *ui? (j-o Jj^-— -■" II j ;"' «j 
.(jjjLcl!' (_>^JtJ J_La_ijj (j^r?!! J *u^iel!l Jjij^aj ( (— ) 2ij J t- t- u - » l ! fiJlj-aJLI (Jljla 2U 4 rtU"il,l CjULi- m Ul (jiaJLJj 






Jj^-i mi" 4_JbLJ2 LjJ Jlljll (j^it j'q < 4_JbLSJI jui 4jvj_s cJjQio (^^xJj Jj^-i mi"!! L^llIj12j 4_jJJl«II Jlljll J-L<d3 

Jj^— ijj 4_JbLJ2 U l^-^«; j 4-jJLc (j jJ 

■ 4_lL^3^/I Lgi^Lo? Jl -i>*3j <— ijl r?"" diljjjl jLa Jj«»JI 4_J|j( *u I i\j c^Lljuj>^\ .^urLt^ 

: Jji UJ-^ ' (JJ^~I '"^-! I (J I 7 T -LLL1. U J I il 

V (j] (JT i_ujj (J-LgAlJI ijjja (Jljj Jl*j Jj'^— 1 Mil!! (Jjjj V M5I 4_<ijl^ 3jj 1^) 4 l^-i Mit,l 3_sUI ^Lftjl j-jJuj 4_j£j 

. fi^UI j . -.^— " l^jjj; L&jLftj (_P-Jlj ( <-d ) SlaJiill J-lcaTl!! i^Jlsuj 






gjtftfl j J^lfi") j frjjuti 



<l uiall ulfl^JVI (Wa 




59 j£^ 

^ 3j3jll 2^211 ) ^L^vVlj ( < jiuaVl J^kll ^lfi JUI Lau , ,,VI ^J^Ul) JL^VI jrU A^>UJI t^jfltill ^jJ 

( 2 a flj 1 4 '^ >*JLI <L»»I mJL l 
: (jy^Lf La JjJSj *uj 4_j£ 4J2^L*JI j 

* = 2tlU"...VI ^La • = ^L^>.VI o_^xj Lojiic ( \ 

<jl (jr-iA^J < ♦ = 7r j .^i"t aJI t~.~i . nVI £-^-j3 2j_l!l ojui aJIjI Jiicj i AJI tVi i »VI fjUJ -iL^vVl 2j>Lj Jlic (Y 
(S^SJI <J1jLu *-<j (JjlaJI S-Sl-JJ Ct-*J ?" J ' ^ ^* "-*-**) 4-La-2_b i_3j_*3 Cr^' J ( <->" ' 4-La-2_iJI Jl (Jjj-ajJI Juu (V 

. (j,„^.tl U^ ) Ltl aUa:tl J J J^ ^ jL^VI ~oL) ^ til Wi , ,,VI j »3 , „" ( 1 

. ( 4-LiaJI «. La ? a j-<.i^> 4-*JjJ) tiJ Stiflitl Jl*j aJI t~.~i . «VI CjljuvV 4-<aj}U1 2^2] I J23 (0 
3 j 4-Li*JI jLg-i3 (_)^s 4_La2i!l u)\ ,Jj^3_aJI Jiic ("I 






gjtftfl j J^lfi") j frjjuti 



<l uiall ulfl^JVI (Wa 



CjIjLhiv i U u r> (jjjj-b (j^i tiJJi f<UJ9 • (_, o^~itl r-Lu^lJ 4_i-i.u-L!L 4j^L>. lill^H-mXI I§_j-j£jIJI (_y-*J i JLAj 

V= ( f 1 x r ) + ( f2 x s ) 
fl =( ^ 

B = 



LT= L+VT : L -_-- l L-- l Vl j^JLl!! 4- O^^JJ L 4Jjl*J| JI^Vl f^-a^ta -^^ f" 




v=d^02 



L T = dffiD^jf % $£ 

vt=vi+v2+v3+ galferat^f 






juiw _j JjiSuiJ _j fk^ut i 



<U J.UIIul»LjJVl ( Wfl 




f CrJ iiiJI J)l JjjVI J^sIjus (j^u JjJt 











.,1o 


f1 






-0.4292 


-0.5863 


-0.7433 


-0.9005 


-1.0575 


1.1416 


180 





-0.473 


-0.6207 


-0.778 


-0.9312 


-1.0838 


1.0543 


175 


5 


-0.5168 


-0.6651 


-0.8134 


-0.9618 


-1.1101 


0.967 


170 


10 


-0.5601 


-0.7041 


-0.8481 


-0.9921 


-1.1361 


0.8798 


165 


15 


-0.6037 


-0.7433 


-0.883 


-1.0226 


-1.1622 


0.7925 


160 


20 


-0.6474 


-0.7858 


-0.9179 


-1.0532 


-1.1884 


0.7053 


155 


25 


-0.691 


-0.8282 


-0.9527 


-1.837 


-1.2146 


0.618 


150 


30 


-0.7347 


-0.8644 


-0.9877 


-1.1143 


-1.2408 


0.5308 


145 


35 


-0.7783 


-0.9005 


-1.0226 


-1.1448 


-1.267 


0.4435 


140 


40 


-0.8219 


-0.9397 


-1.0575 


-1.1753 


-1.2931 


0.3562 


135 


45 


-0.8655 


-0.979 


-1.0924 


-1.2059 


-1.3193 


0.2659 


130 


50 


-0.9092 


-1.0183 


-1.1273 


-1.2365 


-1.3455 


0.1817 


125 


55 


-0.9528 


-1.0575 


-1.1622 


-1.267 


-1.3717 


0.0944 


120 


60 


-0.9968 


-1.0971 


-1.1947 


-1.2973 


-1.3981 


0.0072 


115 


65 


-1.0407 


-1.1366 


-1.2326 


-1.3258 


-1.4244 


-0.008 


110 


70 


-1.0837 


-1.1753 


-1.267 


-1.3586 


-1.402 


-0.167 


105 


75 


-1.1273 


-1.2146 


-1.3018 


-1.3891 


-1.4764 


-0.255 


100 


80 


-1.171 


-1.2539 


-1.3368 


-1.4197 


-1.502 


-0.342 


95 


85 


-1.2146 


-1.2931 


-1.3717 


-1.4502 


-1.5276 


-0.429 





90 


-1.0909 


-1.1651 


-1.2393 


-1.3134 


-1.3876 


-0.349 


85 


95 


-0.9801 


-1.0499 


-1.1197 


-1.1895 


-1.2593 


-0.282 


80 


100 


-0.8801 


-0.9455 


-1.011 


-1.0764 


-1.1419 


-0.226 


75 


105 


-0.7896 


-0.8506 


-0.9117 


-0.9728 


-1.0339 


-0.179 


70 


110 


-0.6311 


-0.6835 


-0.7358 


-0.7882 


-0.8405 


-0.108 


60 


120 


-0.4963 


-0.5399 


-0.5836 


-0.6272 


-0.6708 


-0.06 


50 


130 


-0.3789 


-0.4138 


-0.4487 


-0.4836 


-0.5185 


-0.03 


40 


140 


-0.2741 


-0.3003 


-0.3265 


-0.3526 


-0.3788 


-0.012 


30 


150 


-0.1781 


-0.1957 


-0.213 


-0.2305 


-0.2479 


-0.004 


20 


160 


-0.877 


-0.0946 


-0.1052 


-0.1139 


-0.1226 


-0.001 


10 


170 























180 






juiw _j JjiSuiJ _j fk^ut i 



<U J.UIIul»LjJVl ( Wfl 




fi=-o.4292 c^Eacb, 

r/s = 20/12= 1.66 

g = -1.4502 o^lacla, 

Vi = fl _^r + f2 ^s 

V! = ( -0.4292 _, 20 ) + (-1.3717 _, 12 ) 

vi = (-8.584) + (-16.4604) = -25 

fi = 0.3562 o^lacbo 

r/s = 20/12= 1.66 

g = -1.0575 o^lacbo 

v = f 1 _^r + f2 ^s 

v 2 = ( 0.3562 _^ 20 ) + ( -1.0575_, 12 ) 

v 2 = ( 7.124) + (-12.69) = -5.6 






to^ljJI 






juiw _j JjiSuiJ _j fk^ut i 



<U J.UIIul»LjJVl ( Wfl 



140° cjj^VI i^l j^fja 135° JjJ^JI 4- j^jj V 



fi = -0.0298 o^lacbo 

r/s = 32/12 = 2.66 

£2 = -0.4138 O^lacbo 

v 3 = f 1 _^r + f2 ^s 

v 3 = (-0.0298 _^ 32 ) + (-0.4138^ 12 ) = -5.9 

V T = (-25 ) + ( -5.6 ) + ( -5.9 ) = -37 

L=50 + 246 + 170 + 50 = 516 
L = 516 + (-37) = 479mm 






§ 

4 



: ^JLJ! J^,t,n ijJA.\ J^kll u^oJ 




— 200 -J t 



61 j-s^ 











juiw _j JjiSuiJ _j fk^ut i 




<Lu-uIiuULjjyi(toa 




2-/? = 90° 








1- 


/? = 90° 






/l = 04292 








/l 


= -0.4292 






^ 4 








r 
5 


= 6=1.5 

4 






f 2 = -1.2146 








/2 


= -1.4502 






V = (flxr) + 


(/2> 


J) 




V = 


= (/lxr) + 


f2xs) 




V = (-0.4292x20) 


+ (- 


-1.2146x4) 


V = 


= (-0.4292 > 


6) + (-1.3717x4) 




V = -8.54 + 4.858 






7 = 


= -2.5752 + 
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